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PART  1 


INTRODUCTION 

A.  BACKGROUND .  The  U.S.  Army  Defense  Ammunition  Center  and  School  (USADACS) , 
Evaluation  Division  (SMCAC-DEV) ,  has  been  tasked  by  the  U.S.  Army  Missile 
Command  (MICOM) ,  AMCPM-AT-T,  Redstone  Arsenal.  AL  to  test  the  Army  Tactical 
Missile  System  (ATACMS)  in  various  shipping  configurations  and  modes. 

Shipping  configurations  consisted  of:  six  equivalent  mass  missiles  blocked 
and  braced  in  a  boxcar;  four  mass  equivalent  missiles  in  a  Military  Van 
(MILVAN)  secured  to  a  load  and  roll  pallet  (LRP)  with  commercial  web  straps; 
four  inert  missiles  secured  to  a  flatrack  with  metal  strap;  and  four  secured 
to  a  military  M871  semitrailer  with  nuclear  straps.  Containerized  modes  of 
transportation  were  subjected  to  rail,  road,  and  Shipboard  Transportation 
Simulator  (STS)  tests.  Accelerometer  data  was  recorded  for  all  rail  impact 
tests,  the  road  hazard  course,  and  the  washboard  course. 

B.  AUTHORITY.  This  test  was  conducted  in  accordance  with  mission 
responsibilities  delegated  by  the  U.S.  Army  Armament,  Munitions  and  Chemical 
Command  (AMCCOM) ,  Rock  Island,  IL  61299-6000.  Reference  is  made  to  Change  4, 

4  October  1974,  to  AR-740-1,  23  April  1971,  Storage  and  Supply  Operations; 
AMCCOM-R  10-17,  13  January  1986,  Mission  and  Major  Functions  of  USADACS . 

C.  OBJECTIVE.  The  objective  of  these  tests  was  to  determine  if  the 
outloading  procedures  developed  for  the  ATACMS  provided  suitable  protection  in 
a  road,  rail,  and  ship  transportation  environment.  The  tests  performed  on 
different  ATACMS  shipping  configurations  were:  Rail  Impact  Test,  Road  Hazard 
Course,  Road  Trip,  and  Wbshboard  Course. 

D.  CONCLUSIONS.  All  test  conf igurations  (boxcar,  MILVAN,  flatrack,  and  M871 
semitrailer)  passed  the  rail,  road  (hazard,  trip,  and  washboard),  and 

STS  tests. 
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E.  ggCOMjjgjfPAT  I  OHS .  It  is  recommended  that  all  outloading  procedures  be 
adopted  for  shipping  AT AC MS  as  follows:  in  a  boxcar;  LBP  stowed  inside  a 
MILT All  for  transportation  on  Trailer-on-flatcar  (TOFC) ,  semitrailer  and  ship; 
on  a  flatrack  for  transportation  on  TOFC,  semitrailer  and  ship;  and  on  an  M871 
tactical  trailer  secured  with  web  straps.  The  outloading  test  procedures 
contained  in  this  report  were  used  for  testing  purposes  and  are  not  the  final 
approved  outloading  procedures.  They  are  not  to  be  used  for  outloading. 
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PART  3 


TEST  PROCEDURES 

A.  RAIL  IMPACT  TEST.  The  test  load  or  vehicle  should  be  positioned  in/on  a 
railcar.  For  containers,  the  loaded  container  shall  be  positioned  on  a 
container  chassis  and  securely  locked  in  place  using  the  twist  locks  at  each 
corner.  The  container  chassis  shall  be  secured  to  a  railcar.  Equipment 
needed  to  perform  the  test  includes  the  specimen  (hammer)  car,  five  empty 
railroad  cars  connected  together  to  serve  as  the  anvil,  and  a  railroad 
locomotive.  These  anvil  cars  are  positioned  on  a  level  section  of  track  with 
air  and  hand  brakes  set  and  with  the  draft  gear  compressed.  The  locomotive 
unit  pulls  the  specimen  car  several  hundred  yards  away  from  the  anvil  cars, 
then  pushes  the  specimen  car  toward  the  anvil  at  a  predetermined  speed, 
disconnects  from  the  specimen  car  about  50  yards  away  from  the  anvil  cars,  and 
allows  the  specimen  car  to  roll  freely  along  the  track  until  it  strikes  the 
anvil.  This  constitutes  an  impact.  Impacting  is  accomplished  at  speeds  of  4, 
6,  and  8  miles  per  hour  (mph)  in  one  direction  and  at  a  speed  of  8  mph  in  the 
opposite  direction.  The  4  and  6  mph  impact  speeds  are  approximate;  the  8  mph 
speed  is  a  minimum.  Impact  speeds  are  to  be  determined  by  using  an  electronic 
counter  to  measure  the  time  required  for  the  specimen  car  to  traverse  an 
11-foot  distance  immediately  prior  to  contact  with  the  anvil  cars. 

B.  HAZARD  COURSE.  The  specimen  being  tested  will  be  subjected  to  the  road 
hazard  course.  Using  a  suitable  truck/tractor  or  tactical  vehicle,  the 
vehicle/specimen  of  test  method  Mo.  1  shall  be  towed/driven  over  a  hazard 
course  two  times  at  a  speed  of  approximately  5  mph.  The  speed  may  be 
increased  or  decreased,  as  appropriate,  to  produce  the  most  violent  load 
response. 

C.  TOAD  TRIP.  Using  a  suitable  truck/tractor  and  trailer,  or  tactical 
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vehicle,  the  tactical  vehicle/specimen  load  shall  be  driven/towed  for  a  total 


distance  of  at  least  30  miles  over  a  combination  of  roads  surfaced  with 
gravel,  concrete,  and  asphalt.  Test  route  shall  include  curves,  corners, 
railroad  crossings,  cattle  guards,  stops,  and  starts.  The  test  vehicle  shall 
travel  at  the  maximum  speed  suitable  for  the  particular  road  being  traversed, 
except  as  limited  by  legal  restrictions .  This  step  provides  for  the  tactical 
vehicle/specimen  load  to  be  subjected  to  three  full  airbrake  stops  while 
traveling  in  the  forward  direction  and  one  in  the  reverse  direction  while 
traveling  down  a  7  percent  grade.  The  first  three  stops  are  at  5,  10,  and 
15  mph,  while  the  stop  in  the  reverse  direction  is  of  approximately  5  mph. 

D.  WASHBOARD  COURSE.  Using  a  suitable  truck/tractor,  and/or  tactical 
vehicle,  the  specimen  shall  be  driven/towed  over  the  washboard  course  at  a 
speed  which  produces  the  most  violent  response  in  the  particular  test  load  (as 
indicated  by  the  resonant  frequency  of  the  suspension  system  beneath  the 
load)  . 

£.  SHIPBOARD  TRAMSPORTATIOM  SIMULATOR.  The  test  load  (specimen)  shall  be 
positioned  on  the  STS  and  securely  locked  in  place  using  the  cam  lock  at  each 
corner.  Using  the  procedure  detailed  in  the  operating  instruction,  the  STS 
shall  be  started  oscillating  at  an  amplitude  of  30  degrees  plus  or  minus 
2  degrees,  either  side  of  center  and  a  frequency  of  2  cycles-per-minute 
(30  seconds  plus  2  seconds  total  roll  period).  This  frequency  shall  be 
observed  for  apparent  defects  that  could  cause  a  safety  hazard.  The  frequency 
of  oscillation  shall  then  be  increased  to  4  cycles-per-minute 
(15  seconds  plus  1  second  roll  period),  and  the  apparatus  operated  for  two 
hours.  If  an  inspection  of  the  load  does  not  indicate  an  impending  failure, 
the  frequency  of  oscillation  shall  be  further  increased  to  5  cycles-per-minute 
(12  second  plus  1  second  cycle  tiaw) ,  and  the  apparatus  operated  for  four 
hours.  The  operation  does  not  necessarily  have  to  be  continuous;  however,  no 
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change  or  adjustments  to  the  load  or  load  restraints  shall  be  permitted  at  any 
time  during  the  test.  After  once  being  set  in  place,  the  test  load  (specimen) 
shall  not  be  removed  from  the  apparatus  until  the  test  has  been  completed  or 
is  terminated. 
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PART  4 


TEST  RESULTS 
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RAIL  IMPACT  TEST 


TEST  NO.  1 

TEST  SPECIMEN:  ATACMS  in  a  boxcar  with  12  channels  of 

DATE:  30  MAY  1969 

instrumentation. 

TEST  CAR  NO:  RBOX  40247 

LT.  WT. 

63,100 

POUNDS 

LADING  AND  DUNNAGE 

WT. 

32,000 

POUNDS 

TOTAL  SPECIMEN 

WT. 

95,100 

POUNDS 

BUFFER  CAR  (5  CARS) 

WT. 

250,000 

POUNDS 

IMPACT  NO.  END  STRUCK  VELOCITY  (MPH) 

1  Forward  3.96 

REMARKS 

Impact 

end  moved 

3/16  inch 

Middle  rack  moved  3/4  inch. 
Far  end  moved  1  inch. 


2  Forward  6.45  Impact  end  moved  9/16  inch 

which  broke  the  2x6  vertical 
support  at  the  end  of  the 
rubber  skid.  Center  pods 
moved  2-5/8  inches  and 
completely  broke  off  the  2x6 
vertical  supports  on  the 
impact  end  of  the  center  pods. 
Rear  end  of  load  shifted  2-5/8 
inch . 

LOAD  FAILED. 
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RAIL  IMPACT  TEST 

TEST  MO.  2  DATE:  31  May  1989 

TEST  SPECIMEN:  ATACMS  in  a  boxcar  with  12  channels  of  instrumentation  and 
with  doubled  2x6  vertical  supports. 


TEST  CAR  NO:  RBOX  40247 

LT.  WT. 

63,100 

POUNDS 

LADING 

AND  DUNNAGE 

WT. 

32,000 

POUNDS 

TOTAL  SPECIMEN 

m. 

95,100 

POUNDS 

BUFFER  CAR  (5  CARS) 

m. 

250,000 

POUNDS 

IMPACT 

NO.  END  STRUCK 

VELOCITY  (MPH) 

REMARKS 

1 

Forward 

4.65 

Impact 
Middle 
Gap  at 

end  moved  ,  inch, 
pod  moved  1-1/4  inches 
forward  end  1-1/2 

inches. 

At  impact  end  and  at  first 
gate,  the  steel  under  the 
rubber  skids  cut  into  the 
2x6  verticals.  The  end  gate 
at  the  impact  end  resulted  in 
the  steel  cutting  and 
fracturing  the  first  2  x  6  it 
contacted.  FAILURE. 

2  Forward  4.50  Impact  end  moved  3/4  inch. 

Middle  moved  1  inch.  End 
moved  two  inches. 

Second  impact  increased 
penetration  of  the  steel  on 
rubber  skid  into  the  wood. 
FAILURE. 
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RAIL  IMPACT  TEST 


TEST  NO:  3  DATE:  07  JUNE  1989 

TEST  SPECIMEN:  ATACMS  in  a  boxcar  with  12  instrumentation  channels.  Braced 
load  with  triangle  piece  of  plywood  at  steel  angle. 


TEST  CAR  NO:  RBOX  40247 

LT.  WT. 

63,100 

POUNDS 

LADING  AND  DUNNAGE 

WT. 

32,000 

POUNDS 

TOTAL 

SPECIMEN 

WT. 

95,100 

POUNDS 

BUFFER  CAR 

(5  CARS) 

WT. 

250,000 

POUNDS 

IMPACT  NO.  END  STRUCK 

VELOCITY 

(MPH) 

REMARKS 

1  Forward  4.26  Load  moved  one  inch  breaking 

through  triangle  piece  of 
plywood.  Cut  3/8  inch  into 
plywood. 

2  Forward  6.41  Rear  pod  moved  3/4  inch. 

Angle  cut  into  plywood, 
FAILED. 
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RAIL  IMPACT  TEST 


TEST 

NO:  4 

DATE:  13  JUNE  1989 

TEST 

SPECIMEN:  ATACMS  in  a  boxcar  with  dunnage 
has  a  hardwood  piece  of  dunnage 
steel  angles. 

full  height  of  2  layers  and 
against  the  rubber  skids  and 

TEST 

CAR  NO:  RBOX  40247 

LT.  WT.  63,100  POUNDS 

LADING  AND  DUNNAGE 

WT.  32,000  POUNDS 

TOTAL  SPECIMEN 

WT.  95,100  POUNDS 

BUFFER  CAR  (5  CARS) 

WT.  250,000  POUNDS 

IMPACT  NO.  END  STRUCK 

VELOCITY  (MPH) 

REMARKS 

1 

Forward 

4.41 

Middle  moved  3/8  inch. 

Impact  end  moved  1/8  inch. 
Tended  hardwood  dunnage  approx 
1/32  inch. 

2 

Forward 

6.43 

Middle  moved  1/8  inch.  Impact 
end  dented  hardwood  1/16  inch. 

3 

Forward 

8.52 

No  Change. 

4 

Reverse 

8.33 

Moved  3/4  inch  at  center. 

Moved  one  inch  at  impact  end. 

Measured  1/16  inch  into  hard 
wood  at  end  impacted  at  4,  6 , 
and  8  mph. 
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RESULTS  FROM  THE  RAIL  IMPACT  TEST  OF  THE  ATACMS 
DATE:  13  JUNE  1989 


TAPE  CHANNEL  1  l 

LONGITUDINAL 

ACCELERATION  ON 

FORWARD  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G ' S-SECONDS 

IMPACT  1 

4.41 

-1.99 

71.93 

.0830 

IMPACT  2 

6.43 

-2.  10 

57.07 

.  0789 

IMPACT  3 

8.52 

-3.  12 

48.25 

.  1095 

IMPACT  4  (REVERSE) 

8.33 

-6.00 

24.21 

.0842 

TAPE  CHANNEL  2  : 

LATERAL  ACCELERATION  ON  FORWARD  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G' S-SECONDS 

IMPACT 

1 

4.41 

-.  16 

18.73 

.0018 

1 MPACT 

r> 

6.43 

-.  15 

15.04 

.0015 

IMPACT 

3 

8.52 

-.  17 

21.51 

.  0019 

IMPACT 

4  (REVERSE) 

8.33 

-.92 

20.64 

.0151 

TAPE  CHANNEL  3  : 

VERTICAL  ACCELERATION  ON  FORWARD  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G ' S-SECONDS 

IMPACT 

1 

4.41 

-.56 

17.63 

.  0054 

IMPACT 

*■> 

6.43 

.70 

14.83 

.  0048 

IMPACT 

3 

8.52 

1.27 

17.09 

.  0052 

IMPACT 

4  (REVERSE) 

8.33 

-3.25 

29.  15 

.  0587 

TAPE  CHANNEL  4  ?  LONGITUDINAL  ACCELERATION  ON  CENTER  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G '  S-SECONDS 

IMPACT  1 

4.41 

-2.08 

61.08 

.0809 

IMPACT  2 

6.43 

-2.28 

60.58 

.0888 

IMPACT  3 

8.52 

-3.23 

47.42 

.1104 

IMPACT  4  (REVERSE) 

8.33 

3.66 

36.02 

.  0920 
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TAPE  CHANNEL  5  i  LATERAL  ACCELERATION  ON  CENTER  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G'S-SECONDS 

IMPACT 

1 

4.41 

***** 

***** 

***** 

IMPACT 

2 

6.43 

-.02 

28.92 

.  0004 

IMPACT 

3 

8.52 

-.02 

26.91 

.0002 

IMPACT 

4  (REVERSE) 

8.33 

.  55 

37.32 

.0128 

C- 

TAPE  CHANNEL  6  s  RAIL 

COUPLER 

FORCE 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

POUNDS 

MILLISECONDS 

POUNDS-SECONDS 

IMPACT  1 

4.41 

152293.45 

65.45 

6651.00 

IMPACT  2 

6.43 

210357.91 

54.41 

7095.99 

IMPACT  3 

8.52 

256711.25 

55.83 

9281.65 

IMPACT  4  (REVERSE) 

8.33 

211641.78 

48.95 

8617. 17 

TAPE  CHANNEL  7  s 

VERTICAL  ACCELERATION  ON  CENTER  BLOCK 

TEST 

S  FEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G'S-SECONDS 

IMPACT 

1 

4.41 

-.59 

24.85 

.01 16 

IMPACT 

2 

6.43 

-.  15 

34  •  56 

.0031 

IMPACT 

3 

8.52 

-.  10 

27.84 

.  00 1 5 

IMPACT 

4  (REVERSE) 

8.33 

-.08 

23.96 

.0014 

TAPE  CHANNEL  8  ! 

LONGITUDINAL 

ACCELERATION  ON 

REAR  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G'S-SECONDS 

IMPACT 

1 

4.41 

-1.99 

62.24 

•  0  /  66 

IMPACT 

6.  43 

-2.  17 

57.29 

.  0847 

IMPACT 

T 

V  •_ 

8.52 

-3.  15 

46.49 

.1112 

IMPACT 

4  (REVERSE) 

8.33 

3.23 

40.67 

.  0939 

TAPE  CHANNEL  9  :  LATERAL  ACCELERATION  ON  REAR  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G'S-SECONDS 

IMPACT  1 

4.41 

.  14 

32.  38 

.  0029 

IMPACT  2 

6.43 

.  14 

28.  12 

.  0022 

IMPACT  3 

8.52 

-7.30 

107.21 

.2398 

IMPACT  4  (REVERSE) 

8.33 

-8.37 

95. 15 

.  3773 
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TAPE  CHANNEL  10 


VERTICAL  ACCELERATION  ON  REAR  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G  'S 

MILLISECONDS 

G  •  S-SECONDS 

IMPACT  1 

4.41 

-.20 

17.48 

.0016 

IMPACT  2 

6.43 

.38 

15.70 

.0031 

IMPACT  3 

8.52 

.77 

16.79 

.  0055 

IMPACT  4  (REVERSE) 

8.33 

.  79 

15.36 

.  0043 

TAPE  CHANNEL  11  : 

LONGITUDINAL 

ACCELERATION  ON 

CAR  FLOOR 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G' S-SECONDS 

IMPACT  1 

4.41 

-.94 

70 . 40 

•  0  5 

IMPACT  2 

6.  43 

-1.22 

38.69 

.  0272 

IMPACT  3 

8.52 

***** 

***** 

***** 

IMPACT  4  (REVERSE) 

8.33 

***** 

***** 

***** 

’  ~iPE  CnANNEL  12  : 

LATERAL  ACCELERATION  ON  CAR 

FLOOR 

T  r  C3 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G '5-5EC0NDS 

I MPACT 

1 

4.41 

-.04 

14.29 

.  0002 

IMPACT 

n 

6.43 

.07 

22.47 

.  0009 

IMPACT 

3.52 

-.  16 

33.  44 

.  0036 

IMPACT 

4  (REVERSE) 

8.33 

-8.21 

140.55 

.7489 

:>'-?£  CHANNEL  14  :  VERTICAL  ACCELERATION  ON  CAR  FLOOR 


"trcT 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G  S-SECONDS 

*  r’lP’-iC*" 

1 

4.41 

-.29 

18.60 

.  003 1 

. MPACT 

2 

6.43 

-.32 

12.01 

.  00 1 8 

: Mr ACT 

Tt 

9.  52 

-2.66 

22.20 

.  0407 

IMPACT 

4  (REVERSE) 

8.33 

-3.05 

97.65 

.  1 653 

NOTES: 

♦****:  DATA  NOT 

AVAILABLE. 
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IMPACT  TEST  OF  ATACMS 
HE:  13  JUNE  1989 

SPEED:  4.41  MPH 
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IMPACT  TEST  OF  ATACMS 
)TE :  13  JUNE  1989 

SPEED:  4.41  MPH 


RAIL  IMPACT  TEST  OF  ATACMS 
DATE:  13  JUNE  1989 

SPEED:  4.41  MPH 
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RAIL  IMPACT  TEST  OF  ATACMS 
DATE:  13  JUNE  1989 

SPEED:  4.41  MPH 
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IHPACT  TEST  OF  ATACMS 
ITE:  13  JUNE  1989 

SPEED:  6.43  MPH 
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kHiL  IMP AC I  IDS  I  OF  ttiACIIS 
DATE:  13  JUNE  1989 

SPEED:  6.43  HPH 
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RAIL  IMPACT  TEST  OF  ATACMS 
DATE:  13  JUNE  1989 

SPEED:  6.43  MPH 
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RAIL  IMPACT  TEST  OF  ATAlMS 
DATE:  13  JUNE  1989 

SPEED:  6.43  MPH 
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ITE :  13  JUNE  1989 

SPEED:  8.52  MPH 
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RAIL  IMPACT  TEST  OF  ATACMS 
DATE:  13  JUNE  1989 

SPEED:  8 . 52  MPH 


kttIL  IMPACT  TEST  OF  ATACMS 
DATE:  13  JUNE  1989 

SPEED:  8 .52  MPH 
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RAIL  IMPACT  TEST  OF  ATACMS 
DATE:  13  JUNE  1989 

SPEED:  8.52  MPH 
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RAIL  IMPACT  TEST  OF  ATACMS 
DATE:  13  JUNE  1989 

SPEED:  8.33  MPH  (REVERSE) 
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RAIL  IMPACT  TEST  OF  ATACMS 
DATE:  13  JUNE  1989 

SPEED:  8.33  MPH  (REVERSE) 


RAIL  IMPACT  TEST 


TEST  HO.  5 

TEST  SPECIMEN:  ATACMS  in  Boxcar 
TEST  CAR  HO.  RBOX  40247 
LADING  AND  DUNNAGE 

TOTAL  SPECIMEN 
BUFFER  CAR  (5  CARS) 

IMPACT  NO.  END  STRUCK  VELOCITY  (MPH) 

1  Forward  4.49 

2  Forward  6 . 29 

3  Forward  8.33 


DATE:  11  JULY  1989 


.  WT. 

63,100 

POUNDS 

WT. 

32,000 

POUNDS 

WT. 

95,100 

POUNDS 

WT. 

250,000 

POUNDS 

REMARKS 

Middle  moved  forward  1/4  inch. 

Gap  at  forward  end  1/2  inch. 

Second  strut  was  dislodged. 

Put  in  wrong  position  during 
loading. 


4 


Reverse 


8.19 


No  damage. 


RESULTS  FROM  RAIL  IMPACT  TESTING 
OF  ATACMS  IN  BOXCAR 
DATE:  11  JULY  1989 


TAPE  CHANNEL  1  :  LONGITUDINAL  ACCELERATION  FORWARD  BLOCK 


TEST 

SPEED 

MPH 

PEAK  VALUE 
G’S 

DURATION 

MILLISECONDS 

AREA 

G’  S- SECONDS 

IMPACT 

1 

4.49 

-1.74 

47.38 

.0538 

IMPACT 

2 

6.29 

-2.13 

84.65 

.0994 

IMPACT 

3 

8.33 

-3.35 

46.90 

.0941 

IMPACT 

4  (REVERSE) 

8.19 

5.69 

39.48 

.  1230 

TAPE  CHANNEL  2  :  LATERAL  ACCELERATION  ON  FORWARD  BLOCX 


TEST 

SPEED 

MPH 

PEAK  VALUE 
G’S 

DURATION 

MILLISECONDS 

AREA 

G’S-SECONDS 

IMPACT 

1 

4.49 

-.20 

24.51 

.0029 

IMPACT 

2 

6.29 

-.25 

32.26 

.0029 

IMPACT 

3 

8.33 

-.29 

37.20 

.0056 

IMPACT 

4  (REVERSE) 

8.19 

-1.33 

13.74 

.0128 

TAPE  CHANNEL  3  :  VERTICAL  ACCELERATION  ON  FORWARD  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.49 

.31 

13.25 

.0024 

IMPACT  2 

6.29 

.59 

15.31 

.0051 

IMPACT  3 

8.33 

1.33 

13.94 

.0103 

IMPACT  4  (REVERSE) 

8.19 

-3.08 

17.30 

.0382 

TAPE  CHANNEL  4  :  LONGITUDINAL  ACCELERATION  ON  MIDDLE  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.49 

-1.84 

47.04 

.0563 

IMPACT  2 

6.29 

-2.23 

75.80 

.0979 

IMPACT  3 

8.33 

-3.51 

41.19 

.0966 

IMPACT  4  (REVERSE) 

8.19 

4.23 

31.18 

.0824 

I 
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TAPE  CHANNEL  5  :  LATERAL  ACCELERATION  MIDDLE  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

O'  S 

MILLISECONDS 

O’ S- SECONDS 

IMPACT  1 

4.49 

.15 

55.22 

.0042 

IMPACT  2 

6.29 

.08 

12.16 

.0006 

IMPACT  3 

8.33 

-.10 

15.84 

.0010 

IMPACT  4  (REVERSE) 

8.19 

.75 

18.96 

.0077 

TAPE  CHANNEL  6  :  RAIL 

COUPLER 

FORCE 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

POUNDS 

MILLISECONDS 

POUNDS-SECONDS 

IMPACT  1 

4.49 

127587.32 

107.27 

6223.30 

IMPACT  2 

6.29 

195302.97 

58.09 

7045.33 

IMPACT  3 

8.33 

254527.34 

46.22 

7959.51 

IMPACT  4  (REVERSE) 

8.19 

211995.84 

43.35 

6945.94 

TAPE  CHANNEL  7  : 

VERTICAL  ACCELERATION 

ON  MIDDLE  BLOCK 

TEST 

SPEED 

PEAK 

VALUE  DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT 

1 

4.49 

-.23 

53.70 

.0071 

IMPACT 

2 

6.29 

-.26 

45.08 

.0059 

IMPACT 

3 

8.33 

-.38 

73.52 

.0039 

IMPACT 

4  (REVERSE) 

8.19 

-.11 

36.36 

.0019 

TAPE  CHANNEL  8  : 

LONGITUDINAL 

ACCELERATION  ON 

REAR  BLOCK 

TEST 

SPEED 

PEAX  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.49 

-1.74 

48.34 

.0558 

IMPACT  2 

6.29 

-2. 14 

81.59 

.0994 

IMPACT  3 

8.33 

-3.37 

40.77 

.0946 

IMPACT  4  (REVERSE) 

8.19 

6.04 

30.39 

.1120 

TAPE  CHANNEL  9  : 

LATERAL  ACCELERATION  ON  REAR 

BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G'S -SECONDS 

IMPACT  1 

4.49 

.18 

75.01 

.0004 

IMPACT  2 

6.29 

-7.41 

67.59 

.2884 

IMPACT  3 

8.33 

.31 

31.61 

.0051 

IMPACT  4  (REVERSE) 

8.19 

-.20 

33.05 

.0040 
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TAPE  CHANNEL  10  :  VERTICAL  ACCELERATION  ON  REAR  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

Q’S 

MILLISECONDS 

G'S-SECONDS 

IMPACT  1  4,49  .14  13.64  .0011 


IMPACT  2 

6.29 

-.15 

12.87 

.0012 

IMPACT  3 

8.33 

.47 

13.50 

.0037 

IMPACT  4  (REVERSE) 

8.19 

.76 

15. 13 

.0065 

TAPE  CHANNEL  12  : 

LONGITUDINAL 

ACCELERATION  ON 

BOXCAR  FLOOR 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.49 

-.78 

48.68 

.0252 

IMPACT  2 

6.29 

-3.18 

24.83 

.0491 

IMPACT  3 

8.33 

-4.38 

22.67 

.0698 

IMPACT  4  (REVERSE) 

8.19 

-4.33 

37.67 

.0921 

TAPE  CHANNEL  14  :  VERTICAL  ACCELERATION  ON  BOXCAR  FLOOR 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G'S-SECONDS 

IMPACT  1 

4.49 

-.21 

12.06 

.0000 

IMPACT  2 

6.29 

-.63 

23.06 

.0007 

IMPACT  3 

8.33 

.87 

5.12 

.0011 

IMPACT  4  (REVERSE) 

8.19 

1.55 

6.82 

.0053 
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RAIL  IMPACT  TEST  OF  ATACMS  IN  BOXCAR 
DATE:  11  JULV  1989 

SPEED:  4.49  MPH 
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MPrtCI T  i LSI  OF  rtTACMS  IN  BOACAK 
DATE:  11  JULV  1989 

SPEED:  4.49  MPH 
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IMPACT  TEST  OF  ATACMS  IN  BOXCAR 
DATE:  11  JULV  1989 

SPEED:  4.49  MPH 
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IMPACT  TEST  OF  ATACMS  IN  BOXCAR 
DATE:  11  JULV  1989 

SPEED:  8.33  MPH 
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RAIL  IMPACT  1£S  i  OF  A  f ACHS  IN  BOXCAR 
DATE:  11  JULY  1989 

SPEED:  8.33  MPH 
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IMPACT  TEST  OF  ATACHS  IN  BOXCAR 
DATE:  11  JULV  1989 

SPEED:  8.33  MPH 
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RAIL  IMPACT  TEST  OF  ATACMS  IN  BOXCAR 
DATE:  11  JULY  1989 

SPEED:  8.33  MPH 
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IMPACT  TLSi  OF  ATACMS  IN  BUACAR 
DATE:  11  JULY  1989 

SPEED:  8.33  MPH 
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r  A f rtCMS  IN  BOXCAR 
JULY  1989 
1PH  (REVERSE) 
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RrtiL  IMPACi  lESi  OF  A TACKS  ] 
DATE:  11  JULY  1989 

SPEED:  8.19  MPH  (REUEI 
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TEST  NO .  6 


BAIL  IMPACT  TEST 


DATE:  12  JULY  1989 


TEST  SPECIMEN:  ATACMS  on  LHP  in  MILVAN  on  TOFC. 


TEST  CAB  NO:  TTX  252005 

LT. 

WT. 

74,900 

POUNDS 

MILVAN  CHASSIS  NO.  5394 

LT. 

WT. 

6,040 

POUNDS 

MILVAN  NO.  1058 

LT. 

WT. 

5,900 

POUNDS 

LOAD  AND  ROLL  PALLET  NO. 

LT. 

WT. 

4,100 

POUNDS 

LADING  AND  DUNNAGE 

WT. 

21,800 

POUNDS 

TOTAL 

SPECIMEN 

WT. 

112,740 

POUNDS 

BUFFER  CAR 

(5  CARS) 

WT. 

250,000 

POUNDS 

IMPACT  NO.  END  STRUCK  VELOCITY  (MPH)  REMARKS 

1  Forward  4.09  End  of  pallet  shifted 

5/8  inch.  Pallet  rocked  up 
about  one  inch. 

2  Forward  6,37  Additional  1/4-inch  movement. 

3  Forward  0.23  Securing  blocks  tight. 

4  Reverse  8.54  No  damage  or  shifting. 
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RESULTS  FROM  RAIL  IMPACT  TESTING  OF 
ATACMS  IN  TOFC 
DATE:  12  JULY  1989 


TAPE  CHANNEL  1  :  LONGITUDINAL  ACCELERATION  ON  FORWARD  BLOCK 


TEST 

SPEED 

MPH 

PEAK  VALUE 
G’S 

DURATION 

MILLISECONDS 

AREA 

G’S-SECONDS 

IMPACT 

1 

4.09 

1.41 

80.79 

.0786 

IMPACT 

2 

6.37 

2.00 

98.41 

.1199 

IMPACT 

3 

8.23 

2.81 

183.99 

.1928 

IMPACT 

4  (REVERSE) 

8.54 

-3.45 

106.72 

.2326 

TAPE  CHANNEL  2  : 

LATERAL  ACCELERATION  ON  FORWARD  BLOCK 

TEST 

SPEED 

PEAK 

VALUE  DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.09 

.18 

35.55 

.0033 

IMPACT  2 

6.37 

.19 

24.90 

.0030 

IMPACT  3 

8.23 

.25 

17.79 

.0025 

IMPACT  4  (REVERSE) 

8.54 

-.35 

25.02 

.0050 

TAPE  CHANNEL  3  :  VERTICAL  ACCELERATION  ON  FORWARD  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.09 

.96 

56.23 

.0352 

IMPACT  2 

6.37 

1.15 

26.26 

.0191 

IMPACT  3 

8.23 

1.66 

151.43 

.0925 

IMPACT  4  (REVERSE) 

8.54 

-1.56 

60.24 

.0323 

TAPE  CHANNEL  4  : 

LONGITUDINAL 

acceleration  on 

MIDDLE  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.09 

1.44 

81.64 

.0802 

IMPACT  2 

6.37 

2.11 

87.76 

.1175 

IMPACT  3 

8.23 

2.96 

129.99 

.1981 

IMPACT  4  (REVERSE) 

8.54 

-3.31 

110.56 

.2323 
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TAPE  CHANNEL  5  ;  LATERAL  ACCELERATION  ON  MIDDLE  BLOCK 


TEST 

SPEED 

MPH 

PEAK  VALUE 
G’S 

DURATION 

MILLISECONDS 

AREA 

G’S-SECONDS 

IMPACT 

I 

4.09 

.57 

51.27 

.0196 

IMPACT 

2 

6.37 

.38 

30.91 

.0078 

IMPACT 

3 

8.23 

.04 

26.09 

.0009 

IMPACT 

4  (REVERSE) 

8.54 

.03 

16.78 

.0004 

TAPE  CHANNEL  6  :  RAIL 

COUPLER 

FORCE 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

POUNDS 

MILLISECONDS 

POUNDS- SECONDS 

IMPACT  1 

4.09 

121160.75 

76.81 

5496.80 

IMPACT  2 

6.37 

169545.41 

48.85 

5707.44 

IMPACT  3 

8.23 

232486.73 

42.93 

6658.96 

IMPACT  4  (REVERSE) 

8.54 

207655.44 

44.05 

6140.35 

TAPE  CHANNEL  7  : 

VERTICAL  ACCELERATION  ON  MIDDLE  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.09 

-.14 

42.40 

.0039 

IMPACT  2 

6.37 

.22 

36.00 

.0052 

IMPACT  3 

8.23 

.23 

86.93 

.0114 

IMPACT  4  (REVERSE) 

8.54 

.24 

26.72 

.0047 

TAPE  CHANNEL  8  : 

LONGITUDINAL 

ACCELERATION  ON 

REAR  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.09 

1.39 

83.03 

.0791 

IMPACT  2 

6.37 

2.02 

102.76 

.  1212 

IMPACT  3 

8.23 

2.86 

137.24 

.  1968 

IMPACT  4  (REVERSE) 

8.54 

-3.45 

109.06 

.2335 

TAPE  CHANNEL  9  : 

LATERAL  ACCELERATION  ON  REAR 

BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

Q’S-SECONDS 

IMPACT  1 

4.09 

-.11 

26.65 

.0019 

IMPACT  2 

8.37 

.16 

79.76 

.0046 

IMPACT  3 

8.23 

-11.93 

38.24 

.2926 

IMPACT  4  (REVERSE) 

8.54 

.20 

26.08 

.0031 
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TAPE  CHANNEL  10  :  VERTICAL  ACCELERATION  ON  REAR  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

q'S-SECONDS 

IMPACT  1 

4.09 

.37 

61.37 

.0091 

IMPACT  2 

6.37 

.62 

37.45 

.0141 

IMPACT  3 

8.23 

.72 

28.24 

.0146 

IMPACT  4  (REVERSE) 

8.54 

1.60 

26.02 

.0259 

TAPE  CHANNEL  12  : 

LONGITUDINAL 

ACCELERATION  ON 

BOXCAR  FLOOR 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S -SECONDS 

IMPACT  1 

4.09 

-1.47 

126.23 

.0732 

IMPACT  2 

6.37 

-4.10 

60.39 

.1100 

IMPACT  3 

8.23 

-2.20 

37.11 

.0485 

IMPACT  4  (REVERSE) 

8.54 

1.36 

23.09 

.0180 

TAPE  CHANNEL  14  : 

VERTICAL  ACCELERATION 

ON  BOXCAR  FLOOR 

TEST 

SPEED 

PEAK 

VALUE  DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.09 

.33 

12.76 

.0035 

IMPACT  2 

6.37 

.57 

30.37 

.0125 

IMPACT  3 

8.23 

-3.07 

25.54 

.0455 

IMPACT  4  (REVERSE) 

8.54 

-1.01 

9.24 

.0054 
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KAIL  IMPACT  TEST  OF  ATACMS  ON  TOFC 
DATE:  12  JULV  1989 

SPEED:  4.09  MPH 


KAIL  IriPAcI  1ES I  OF  AlACHS  ON  TUFC 
DATE:  12  JULV  1989 

SPEED:  4.89  MPH 
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IMPACT  TEST  OF  ATACMS  ON  TOFC 
DATE:  12  JULV  1989 

SPEED:  4.09  MPH 


IMPACT  TEST  OF  ATACNS  ON  TOFC 
DATE:  12  JULV  1989 

SPEED:  6.37  MPH 
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rail  impact  test  up  atacms  oh  IQ pc 

DATE:  12  JULY  1989 

SPEED:  6.37  MPH 
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RAIL  IMPACf  TEST  OF  ATACilS  ON  TOFC 
DATE:  12  JULV  1989 

SPEED:  6.37  MPH 
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IMPACT  TEST  OF  ATACMS  ON  TOFC 
DATE:  12  JULV  1989 

SPEED:  8.23  MPH 


r 


* 

£ 

O 

o 

V) 

c 


c 

•»p 

H 


p— 

A 

£ 

M 


© 

© 

© 

© 


X 


eOOO'T  X  S.3  HI 

xDoia  axvnvoi  no  n 

-OIiy«313DDy  1V311H3A 


8000 ‘ T  X  S.3  N I 

3oia  siaaiu  no  noixo 

-83133DW  1UNI001I3N01 


<r 


0000'T  X  SO  HI 

018  axvnHOi  no  noixw 

-8313330  10NianiI3N01 


0000‘T  X  SO  N I 
X3018  aXVHSOJ  NO 
>NOIltfV313330  1083101 


4-51 


IMPACT  TEST  OF  ATACMS  UN  XOFC 
DATE:  12  JULV  1989 

SPEED:  8.23  HPH 
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RAIL  IMPACT  TEST  OF  ATACMS  ON  TOFC 
DATE:  12  JULY  1989 

SPEED:  8.54  MPH  (REVERSE) 
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TEST  OF  ATACMS  ON  TOFC 
12  JULY  1989 
8.54  MPH  (REVERSE ) 


KAIL  IMPACT  TEST  OF  ATACMS  ON  TOFC 
DATE:  12  JULV  1989 

SPEED:  8.54  MPH  (REVERSE) 
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ROAD  TEST  DATA 


TEST  NO:  7  DATE:  12  JULY  1989 

TEST  SPECIMEN:  ATACMS  on  LRP  in  a  MILVAN  and  chassis. 


PASS  1-A 

OVER  FIRST  SERIES  OF  TIES: 

0. 10 

MIN 

5.68 

MPH 

PASS  1-B 

OVER  SECOND  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

REMARKS: 

No  visible  damage  to  load. 

PASS  2-A 

OVER  FIRST  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

PASS  2-B 

OVER  SECOND  SERIES  OF  TIES: 

0.10 

MIN 

5.58 

MPH 

REMARKS:  Rear  chock  came  out  of  position  on  left  side.  Repositioned  and  sent 
on  30  mile  road  trip. 


30  MILE  ROAD  TEST:  No  visible  damage. 
PANIC  STOP  TEST:  Not  performed. 


PASS  3- A 

OVER  FIRST  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

PASS  3-B 

OVER  SECOND  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

REMARKS: 

No  visible  damage. 

PASS  4-A 

OVER  FIRST  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

PASS  4-B 

OVER  SECOND  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

REMARKS:  No  visible  damage  to  load. 
WASHBOARD  COURSE:  No  visible  damage. 
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RESULTS  FROM  ROAD  HAZARD  TESTING  OF 
ATACMS  ON  LRP 
DATE:  12  JULY  1989 


TAPE  CHANNEL  1  :  LONGITUDINAL  ACCELERATION  ON  FORWARD  BLOCK 


TEST 


SPEED 

MPH 


PEAK  VALUE  DURATION  AREA 

G'S  MILLISECONDS  G’S- SECONDS 


PASS  1,  COURSE  A  8.00 
PASS  1,  COURSE  B  8.00 
PASS  2,  COURSE  A  8.00 
PASS  2.  COURSE  B  8.00 
WASHBOARD  COURSE  8 . 00 


-1.22 

149.77 

.0506 

-1.21 

74.53 

.0569 

-1.19 

135.55 

.0527 

-1.20 

76.35 

.0584 

-.46 

39.78 

.0105 

TAPE  CHANNEL  2  :  LATERAL  ACCELERATION  ON  FORWARD  BLOCK 


TEST 

SPEED 

MPH 

PEAK  VALUE 
G'S 

DURATION 

MILLISECONDS 

AREA 

G’S-SECONDS 

PASS  1,  COURSE  A 

8.00 

-1 

.  18 

102.44 

.0814 

PASS  1,  COURSE  B 

8.00 

-1 

.21 

107.31 

.0840 

PASS  2.  COURSE  A 

8.00 

-1 

.10 

98.73 

.0721 

PASS  2,  COURSE  B 

8.00 

-1 

.14 

74.15 

.0621 

WASHBOARD  COURSE 

8.00 

20 

16.06 

.0013 

TAPE  CHANNEL  3 

: 

VERTICAL  ACCELERATION  ON  FORWARD  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

PASS  1, 

COURSE 

A 

8.00 

2.93 

44.56 

.0927 

PASS  1, 

COURSE 

B 

8.00 

2.93 

51.83 

.  1077 

PASS  2, 

COURSE 

A 

8.00 

3.00 

35.69 

.0800 

PASS  2, 

COURSE 

B 

8.00 

2.90 

55.30 

.1198 

WASHBOARD  COURSE 

8.00 

1.16 

29.76 

.0199 

TAPE 

CHANNEL  4 

• 

LONGITUDINAL 

ACCELERATION  ON 

MIDDLE  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

PASS 

1, 

COURSE 

A 

8.00 

-1.21 

121.68 

.0542 

PASS 

1, 

COURSE 

B 

8.00 

-1.17 

75.73 

.0554 

PASS 

2, 

COURSE 

A 

8.00 

-1.16 

131.58 

.0515 

PASS 

2, 

COURSE 

B 

8.00 

-1.17 

76.25 

.0544 

WASHBOARD  COURSE 

8.00 

-.47 

40.33 

.0108 
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TAPE  CHANNEL  5  :  LATERAL  ACCELERATION  ON  MIDDLE  BLOCK 


TEST 

SPEED 

MPH 

PEAK  VALUE 
G'S 

DURATION 

MILLISECONDS 

AREA 

G’S-SECONDS 

PASS  1,  COURSE  A 

8.00 

1.81 

78.06 

.0871 

PASS  1.  COURSE  B 

8.00 

1.97 

70.79 

.  1029 

PASS  2,  COURSE  A 

8.00 

1.82 

215.33 

.0287 

PASS  2.  COURSE  B 

8.00 

1.83 

150.49 

.0745 

WASHBOARD  COURSE 

8.00 

.73 

54.44 

.0208 

TAPE  CHANNEL  7 

VERTICAL  ACCELERATION  ON  MIDDLE  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

PASS  1, 

COURSE 

A 

8.00 

1.05 

80.15 

.0600 

PASS  1. 

COURSE 

B 

8.00 

-1.29 

120.02 

.  1048 

PASS  2. 

COURSE 

A 

8.00 

1.07 

102.32 

.0718 

PASS  2, 

COURSE 

B 

8.00 

-1.26 

137.19 

.1158 

WASHBOARD  COURSE 

8.00 

-.14 

38.60 

.0035 

TAPE  CHANNEL  8 

: 

LONGITUDINAL 

ACCELERATION  ON 

REAR  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’ 

S 

MILLISECONDS 

G’S-SECONDS 

PASS  1, 

COURSE 

A 

8.00 

-1 

.14 

139.90 

.0462 

PASS  1, 

COURSE 

B 

8.00 

-1 

.12 

74.75 

.0504 

PASS  2, 

COURSE 

A 

8.00 

-1 

.  10 

78.26 

.0556 

PASS  2. 

COURSE 

B 

8.00 

-1 

.11 

87.15 

.0448 

WASHBOARD  COURSE 

8.00 

45 

40.11 

.0103 

TAPE  CHANNEL  9  :  LATERAL  ACCELERATION  ON  REAR  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

PASS  1.  COURSE  A 

8.00 

-.62 

88.08 

.0367 

PASS  1.  COURSE  B 

8.00 

-.69 

111.87 

.0520 

PASS  2.  COURSE  A 

8.00 

-.60 

125.16 

.0376 

PASS  2,  COURSE  B 

8.00 

-.70 

113.46 

.0517 

WASHBOARD  COURSE 

8.00 

-.15 

21.04 

.0017 
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TAPE  CHANNEL  10  :  VERTICAL  ACCELERATION  ON  REAR  BLOCK 


TEST 

SPEED 

MPH 

PEAK  VALUE 
G'S 

DURATION 

MILLISECONDS 

AREA 

G’S-SECONDS 

PASS  1,  COURSE  A 

8.00 

.89 

26.05 

.0130 

PASS  1.  COURSE  B 

8.00 

.93 

44.08 

.0313 

PASS  2,  COURSE  A 

8.00 

.86 

28.06 

.0137 

PASS  2,  COURSE  B 

8.00 

.94 

67.32 

.0485 

WASHBOARD  COURSE 

8.00 

-.59 

ftfttttft 

«**«« 

NOTES: 

•«««*:  DATA  NOT  AVAILABLE. 
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HAZARD  TEST  OF  ATACHS  ON  LRP 
DATE:  12  JULY  1989 

PASS  1,  COURSE  A 


oeee'T  x  s  ,z>  hi 

xooia  axunxoj  no  n 

OHWX313DDW  TU3I1X3A 


00B0 *  T  X  S.3  N I 
3010  3iaaiu  NO  NO I1U 
-X31333W  lUNianilDNOl 


0000'T  X  S,D  N I 

018  axunxoi  no  nouu 

831333V  IVNianilSNOl 


0000'T  X  Sf3  N I 
X3018  axvnxoi  NO 
-NOUV831333V  1V83IV1 


RQAu  HAZARD  £LSl  OF  ATACHS  ON  LRP 
DATE:  12  JUL V  1989 

PASS  1,  COURSE  A 


0000*7  x  S/D  n i 
DOifl  aiaaiu  no  noixu 
jfa*iaz>DW  lUNiamisNoi 


0000'  T  X  S«D  N I 

XDoia  xuax  no 
-Nouuxaiaaau  iwaiwi 


0000* T  X  S ,D  N I 

xaoia  aiaaiu  no 

-NOUVX3133aU  1VV3XV1 


0000* T  X  S.3  N I 
xDoia  aiaaiM  no  n 
-OUUX313D3U  1U3I1X3A 


ROAD  HAZARD  TEST  OF  ATACHS  ON  LRP 
DATE:  12  JULY  1989 

PASS  1,  COURSE  A 


r 


I 


«  CM  QD  N  « 

<0  «  6  «  * 

•  •  •  •  • 


oeoe-T  x  s.d  hi 
XDOia  xuax  no  n 

-OH«X313DDW  1VDI1X3A 
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HAZARD  TEST  OF  ATACHS  ON  LRP 
DATE:  12  JULY  1989 

PASS  1,  COURSE  B 


0000‘T  X  S  >3  HI 
XDOlfl  aXUHXOJ  NO  N 
0110X313330  10311X30 


0000‘T  X  S.3  N I 
3018  3iaaiH  NO  NO 110 
X313330  10NianiI3NOl 


H  s 

s 

0  s 

—  03 

a 

s  •h 

0 

W  X 


0000'T  X  S»D  HI 
0^8  8X0HXOJ  NO  NOIXtf 
8313330  10N1 anX I DNOl 


8000* T  X  S,3  HI 
83018  88011803  NO 
NOIX08313330  1083101 


HAZARD  TEST  OF  Al'ACnS  OH  LRP 
DATE:  12  JULY  1989 

PASS  1,  COURSE  B 
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ROAD  HAZARD  TEST  OF  ATAChS  ON  LRP 
DATE:  12  JULY  1989 

PASS  1.  COURSE  B 


HAZARD  TEST  OF  ATACMS  ON  LRP 
DATE:  12  JULV  1989 

PASS  2,  COURSE  A 


CM  SO 


L 


9000  *  T  X  S«D  Ml 
0*18  anwriiioj  no  NOI10 
-83*13330  lUNianilSNOl 


0000* T  X  S  # 3  NI 
X3018  88011803  NO 
NOI 108333330  3083103 


ROAD  HAZARD  1 £3 T  Ut  HTAChS  UN  LRP 
DATE:  12  JULV  1989 

PASS  2 i  COURSE  A 


eeee *  t  x  ni 

Doia  aiaaiu  no  noixw 
-h marrow  iwNianxioNOi 


eeee  *  t  x  s  ni 
xDoia  auax  no 

-NOI  IWJI313D3U  IWKaXWI 


0 

-e 

e 

o 

u 

0 

(A 

£ 


0 

£ 

•r* 

H  CO 

s 

0  CD 

—  s 

A 

£  «H 

W  X 


eeee*T  x  s*o  ni 
xsoia  aiaaiu  no 

—  NOI X  U8313D3U  1VX3XU1 


eeee*T  x  s,3  ni 
XDOia  aiaaiu  no  n 

-OIIWI31333U  lusixxan 


ROAD  HAZARD  TEST  OF  ATACtiS  ON  LkP 
DATE:  12  JULY  1989 

PASS  2  3  COURSE  A 


oeee'T  x  s.d  mi 
XOOIS  HU3X  NO  N 
□  UWH313DDW  "IU3I1V3A 


SanpU  Tine  in  Seconds 


HAZARD  TEST  OF  ATACHS  ON  LRP 
DATE:  12  JULY  1989 

PASS  2,  COURSE  B 


eeoe*T  x  s,3  ni 
X3078  axvnxaj  no  n 

OI XOH3133DO  1U3I1X3A 


0088  '  T  X  S  NI 

3018  aiaaiH  NO  NOIXO 
-8313330  lONI  am  I  3NO! 


0000'T  X  S,3  NI 
018  a80n80J  NO  NO IlO 
-8313330  lONianilONOl 


0000'T  X  S/3  NI 
83018  0808803  NO 
-NOU08313330  10113X0*1 
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RO AD  HAZARD  1  £S T  0*  AiACMS  UN  LRP 
DATE:  12  JULY  1989 

PASS  2.  COURSE  B 


0000  *  T  X  S  #3  N I 

30*ia  aiaaiu  no  noixo 

-03*13330  3ONI0I1XI3NO3 


0000 ■  T  X  S  *3  N I 
X3019  0030  NO 

-NOIIO031333O  3003X03 


0000* T  X  S  #  3  N I 
03030  33001 M  NO 
-NOI XO033333O  3003X03 


0000* T  X  S,3  N I 
03030  33001 M  NO  N 
-01X00333330  3O3IX03A 


ROAD  HAZARD  TEST  OF  ATACHS  ON  LRP 
DATE:  12  JULY  1989 

PASS  2,  COURSE  B 


r 


eeoe'T  x  StO  ni 
X3018  8U3H  NO  N 
-OIiy»3133DW  TODIXUam 
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HAZARD  TEST  OF  ATACHS  ON  LRP 
DATE:  12  JULY  1989 

UASHBOARD  COURSE 


6 

n 


H  8 

© 

0  8 

~  8 

0, 


8888  *  T  X  S#D  NI 
X303&  axunsoi  no  n 
0118X3*13338  183I1X3A 


8888*1  X  S  ,D  NI 
3038  3iaaiM  NO  NO 118 
'  21313338  18NianiIDNO! 


8888*  T  X  S  <3  NI 
038  8X811X03  NO  NOI18 

X333338  38NI  8(11  I  3N03 


8888  *  T  X  S  #  3  NI 
X3038  8X8NX03  NO 

NOI 18X333338  38X3183 


3 


ROAD  HA2.ARU  TEST  OF  ATACHS  ON  LRi> 
DATE:  12  JUL V  1989 

WASHBOARD  COURSE 


oeee-T  x  s .3  ni 
ooia  aiaaiH  no  noijlu 
-vai333b  ivNiamisNoi 


N  VO 

*4  S 


0000 ‘ T  X  S .3  NI 
X30*ia  XU3X  NO 
-NOI1VH31333U  1033101 


OOOO'T  X  S#3  NI 
xaoaa  aioaiu  no 
NOU03313330  1033101 


0000 ’ T  X  S.3  NI 
xsois  aiaaiM  no  n 

-01103313330  103I133A 


ROAD  HAZARD  IEST  OF  ATACHS  ON  LRP 
DATE:  12  JUL V  1989 

UASHBOARD  COURSE 


BAIL  IMPACT  TEST 


TEST  HO:  8  DATE:  13  JULY  1989 


TEST  SPECIMEN:  ATACMS  (four  pods)  on  a  flatrack. 


TEST  CAB  HO:  TTX  252005 

LT.  WT. 

74,900 

POUNDS 

CHASSIS  NO:  5394 

LT.  WT. 

6,040 

POUNDS 

FLAT  BACK  NO: 

LT.  WT. 

5,000 

POUNDS 

LADING  AND  DUNNAGE 

wr. 

21,000 

POUNDS 

TOTAL 

SPECIMEN 

WT. 

106,940 

POUNDS 

BUFFER  CAB 

(5  CARS) 

WT. 

250,000 

POUNDS 

IMPACT  HO. 

END  STRUCK 

VELOCITY  (MPH) 

REMARKS 

1 

Forward 

4.29 

No  shifting 

or 

damage 

2 

Forward 

6.38 

No  shifting 

or 

damage 

3 

Forward 

8.43 

No  shifting 

or 

damage 

4 

Reverse 

8.19 

No  shifting 

or 

damage 
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RESULTS  FROM  RAIL  IMPACT  TESTING  OF 
ATACMS  ON  FLATRACK 
DATE:  13  JULY  1989 


TAPE  CHANNEL  1  :  LONGITUDINAL  ACCELERATION  ON  FORWARD  BLOCK 


TEST 

SPEED 

MPH 

PEAK  VALUE 
G'S 

DURATION 

MILLISECONDS 

AREA 

G’S -SECONDS 

IMPACT 

1 

4.29 

-1.57 

126.32 

.1099 

IMPACT 

2 

6.38 

-1.95 

125.89 

.1416 

IMPACT 

3 

8.43 

-3.15 

187.83 

.2058 

IMPACT 

4  (REVERSE) 

8.19 

3.46 

87.05 

.1815 

TAPE  CHANNEL  2  :  LATERAL  ACCELERATION  ON  FORWARD  BLOCK 


TEST 

SPEED 

MPH 

PEAK  VALUE 
G’S 

DURATION 

MILLISECONDS 

AREA 

G’S -SECONDS 

IMPACT 

1 

4.29 

.20 

13.83 

.0015 

IMPACT 

2 

6.38 

.18 

14.58 

.0013 

IMPACT 

3 

8.43 

-.19 

13.46 

.0016 

IMPACT 

4  (REVERSE) 

8.19 

.23 

20.84 

.0028 

TAPE  CHANNEL  3  : 

VERTICAL  ACCELERATION  ON  FORWARD  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.29 

-.66 

23.56 

.0089 

IMPACT  2 

6.38 

.73 

48.33 

.0180 

IMPACT  3 

8.43 

1.28 

37.96 

.0314 

IMPACT  4  (REVERSE) 

8.19 

1.88 

42.35 

.0466 

i 


TAPE  CHANNEL  4  : 

LONGITUDINAL 

ACCELERATION  ON 

MIDDLE  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.29 

-1.64 

125.79 

.1133 

IMPACT  2 

6.38 

-2.03 

115.82 

.1444 

IMPACT  3 

8.43 

-3.29 

173.40 

.2129 

IMPACT  4  (REVERSE) 

8.19 

3.66 

84.28 

.1838 
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TAPE  CHANNEL  5  :  LATERAL  ACCELERATION  ON  MIDDLE  BLOCK 


TEST 

SPEED 

MPH 

PEAK  VALUE 
G'S 

DURATION 

MILLISECONDS 

AREA 

G’S-SECONDS 

IMPACT 

1 

4.29 

.08 

10.52 

.0005 

IMPACT 

2 

6.38 

-.07 

46.92 

.0024 

IMPACT 

3 

8.43 

-.09 

37.18 

.0020 

IMPACT 

4  (REVERSE) 

8. 19 

.75 

40.43 

.0201 

TAPE  CHANNEL  6  : 

RAIL  COUPLER 

FORCE 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

POUNDS 

MILLISECONDS 

POUNDS-SECONDS 

IMPACT  1  4.29  129536.39  80.62  5895.41 


IMPACT 

2 

6.38 

178244.11 

76.46 

6461.98 

IMPACT 

3 

8.43 

220524.06 

46.62 

6709.13 

IMPACT 

4  (REVERSE) 

8.19 

229603.06 

44.76 

6902.23 

TAPE  CHANNEL  7  : 

VERTICAL  ACCELERATION 

ON  MIDDLE  BLOCK 

TEST 

SPEED 

PEAK 

VALUE  DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.29 

-.15 

34.03 

.0026 

IMPACT  2 

6.38 

.11 

18.19 

.0006 

IMPACT  3 

8.43 

-.20 

21.53 

.0026 

IMPACT  4  (REVERSE) 

8.19 

.34 

35.52 

.0079 

TAPE  CHANNEL  8  : 

LONGITUDINAL 

ACCELERATION  ON 

REAR  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.29 

-1.59 

136.09 

.1124 

IMPACT  2 

6.38 

-1.94 

276.52 

.  1280 

IMPACT  3 

8.43 

-3.16 

170.00 

.2091 

IMPACT  4  (REVERSE) 

8.19 

3.54 

88.08 

.  1841 

TAPE  CHANNEL  9  : 

LATERAL  ACCELERATION  ON  REAR 

BLOCK 

TEST 

SPEED 

PEAX  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.29 

.13 

19.83 

.0016 

IMPACT  2 

6.38 

.13 

30.27 

.0021 

IMPACT  3 

8.43 

.21 

27.19 

.0038 

IMPACT  4  (REVERSE) 

8.19 

-.28 

34.49 

.0062 
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TAPE  CHANNEL  10  : 


VERTICAL  ACCELERATION  01  REAR  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

Q'S-SECONDS 

IMPACT  1 

4.20 

-.42 

31.10 

.0086 

IMPACT  2 

6.36 

-.66 

63.25 

.0207 

IMPACT  3 

8.43 

-1.20 

48.54 

.0370 

IMPACT  4  (REVERSE) 

8.10 

.61 

56.24 

.0213 

TAPE  CHANNEL  12  : 

LONGITUDINAL 

ACCELERATION  ON 

RAILCAR  FLOOR 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.20 

-11.17 

53.05 

.4308 

IMPACT  2 

6.38 

-4.25 

21.23 

.0555 

IMPACT  3 

8.43 

.03 

33.13 

.0148 

IMPACT  4  (REVERSE) 

8.10 

-2.64 

38.87 

.0668 

TAPE  CHANNEL  14  :  VERTICAL  ACCELERATION  ON  RAILCAR  FLOOR 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

IMPACT  1 

4.20 

.57 

8.84 

.0038 

IMPACT  2 

6.38 

-1.74 

8.43 

.0096 

IMPACT  3 

8.43 

-4.03 

17.11 

.0519 

IMPACT  4  (REVERSE) 

8.10 

-3.00 

16.48 

.0351 

IMPACT  TEST  OF  ATACMS  ON  FLATRACK 
DATE:  13  JULY  1989 

SPEED:  4.29  MPH 


eeeo'T  x  s,o  ni 
30018  avonsoi  no  n 
ouuxaiaoou  luaixaan 


eeee-T  x  s.o  ni 
ooia  aiaaiu  no  noixw 

-8313000  lUNianilONOl 


9k 

£ 

4 

CO  x 


H  s 

s 

at  83 

—  83 

0. 

C 

4 

CO  X 


00  <0 


088«aT  X  S,9  NI 

018  asvnsoj  no  noixu 

8313008  18NI  8(IX  I  ONOl 


0080*1  X  S  ,Z>  NI 
80018  0888803  NO 
-N0IX88313008  1883X81 


4-80 


4-81 


fdUVS 


IMPACT  TEST  OF  ATACMS  ON  FLATKACK 
DATE:  13  JULY  1989 

SPEED:  4.29  MPH 


RAIL  IMPACT  TEST  OF  ATACMS  ON  FLATRACK 
DATE*.  13  JULY  1989 
SPEED:  6.38  MPH 
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IMPACT  TLSf  OF  ATACMS  ON  FLhTKACK 
DATE:  13  JULY  1989 

SPEED:  6.38  MPH 
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RA IL  IMPACT  TEST  OF  ATACMS 
date:  13  JULV  1< 

SPEED:  6.38  MP 
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KAIL  IMPACT  TEST  OF  ATACMS  ON  FLAT RACK 
DATE;  13  JULV  1989 
SPEED:  8.43  MPH 
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KAIL  IMI'ACI  TEST  O*  ATACMS  ON  FLAlKACK 
DATE:  13  JULV  1989 

SPEED:  8.43  HPH 


eeeo’T  x  s . d  ni 
xdoi8  aiaaiu  no  n 
-oixvaai303u  luaimaA 


0800 *  T  X  S.D  NI 

30*18  aiaaiu  no  noiiu 

-83*13330  30NI  dOX  I  3NO*I 


•  • 


000T  *  X  S  *3  NI 
83038  33881 M  NO 
-N0IX08333330  3083X03 


0000*000003  X  S8NH08  NI 
33803  8338003  3108 


4-87 


IMPACT  TEST  OF  ATACMS  ON  FLATRACK 
DATE:  13  JULV  1989 

SPEED:  8.43  MPH 
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ST  OF  ATACHS  ON  FLATKACK 
13  JULY  1989 
8.19  MPH  ( REVERSE > 
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RAIL  IHPAC1  i'LSi  OF  ATAliMS  ON  FLATRACK 
DATE:  13  JULV  1989 

SPEED*.  8.19  MPH  (REVERSE > 
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RAIL  IMPACT  TEST  OF  A IACMS  ON  FLATRACK 
DATE:  13  JULV  1989 

SPEED:  8.19  MPH  (REVERSE > 
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BOAD  TEST  DATA 


TEST  MO:  9  DATE:  14  JULY  1989 

TEST  SPECIMEN:  ATACMS  on  a  Flatrack 


PASS  1-A 

OVER  FIRST  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

PASS  1-B 

OVER  SECOND  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

REMARKS: 

No  damage. 

PASS  2-A 

OVER  FIRST  SERIES  OF  TIES: 

0. 10 

MIN 

5.68 

MPH 

PASS  2-B 

OVER  SECOND  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

REMARKS : 

No  damage. 

30  MILE  ROAD  TEST:  No  shifting  or  damage  to  load. 

PANIC  STOP  TEST:  Not  performed. 

PASS  3-A 

OVER  FIRST  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

PASS  3-B 

OVER  SECOND  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

REMARKS: 

No  damage. 

PASS  4- A 

OVER  FIRST  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

PASS  4-B 

OVER  SECOND  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

REMARKS:  No  damage. 

WASHBOARD  COURSE:  Two  passes,  load  intact  without  damage. 
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RESULTS  FROM  ROAD  HAZARD  TESTING  OF 
ATACMS  ON  FLATRACK 
DATE:  14  JULY  1989 


TAPE  CHANNEL  1  : 

LONGITUDINAL 

ACCELERATION  OH 

FORWARD  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G'S-SECONDS 

PASS  1, 

COURSE  A 

8.00 

-1.54 

65.74 

.0655 

PASS  1. 

COURSE  B 

8.00 

-1.08 

64.58 

.0482 

PASS  2. 

COURSE  A 

8.00 

-.97 

70.71 

.0432 

PASS  2. 

COURSE  B 

8.00 

-1.03 

64.60 

.0474 

PASS  3, 

COURSE  A 

8.00 

-1.33 

77.30 

.0496 

PASS  3, 

COURSE  B 

8.00 

-1.00 

70.17 

.0430 

PASS  4, 

COURSE  A 

8.00 

-1.38 

66.41 

.0545 

PASS  4, 

COURSE  B 

8.00 

-1.04 

70.54 

.0527 

WASHBOARD  COURSE 

8.00 

.92 

61.69 

.0383 

TAPE  CHANNEL  2  : 

LATERAL  ACCELERATION  ON  FORWARD  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G’S-SECONDS 

PASS  1, 

COURSE  A 

8.00 

1.55 

110.08 

.1155 

PASS  1, 

COURSE  B 

8.00 

-.79 

81.61 

.0484 

PASS  2. 

COURSE  A 

8.00 

-1.36 

40.96 

.0333 

PASS  2. 

COURSE  B 

8.00 

-.79 

48.84 

.0270 

PASS  3, 

COURSE  A 

8.00 

-1.58 

115.43 

.1173 

PASS  3. 

COURSE  B 

8.00 

.91 

95.68 

.0597 

PASS  4. 

COURSE  A 

8.00 

-1.66 

136.37 

.  1299 

PASS  4, 

COURSE  B 

8.00 

.85 

131.83 

.0808 

WASHBOARD  COURSE 

8.00 

-.40 

20.72 

.0036 

TAPE  CHANNEL  3  : 

VERTICAL  ACCELERATION  ON  FORWARD  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G'S-SECONDS 

PASS  1,  COURSE  A 

8.00 

3.42 

46.43 

.  1075 

PASS  1,  COURSE  B 

8.00 

1.79 

63.14 

.0641 

PASS  2,  COURSE  A 

8.00 

3.14 

46.16 

.1004 

PASS  2,  COURSE  B 

8.00 

1.82 

75.25 

.0932 

PASS  3,  COURSE  A 

8.00 

3.39 

51.17 

.1212 

PASS  3,  COURSE  B 

8.00 

1.83 

59.96 

.0770 

PASS  4,  COURSE  A 

8.00 

3.42 

47.39 

.1092 

PASS  4,  COURSE  B 

8.00 

1.93 

57.36 

.0764 

WASHBOARD  COURSE 

8.00 

2.55 

34.23 

.0494 
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TAPE  CHANNEL  4  : 

LONGITUDINAL 

ACCELERATION  ON 

MIDDLE  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G'S-SECONDS 

PASS  1. 

COURSE  A 

8.00 

-1.49 

64.09 

.0604 

PASS  1. 

COURSE  B 

8.00 

-1.04 

61.24 

.0445 

PASS  2, 

COURSE  A 

8.00 

-.93 

64.89 

.0395 

PASS  2. 

COURSE  B 

8.00 

.99 

55.68 

.0354 

PASS  3, 

COURSE  A 

8.00 

-1.29 

69.68 

.0484 

PASS  3, 

COURSE  B 

8.00 

-1.05 

70.23 

.0435 

PASS  4, 

COURSE  A 

8.00 

-1.36 

63.54 

.0498 

PASS  4. 

COURSE  B 

8.00 

-1.07 

60.40 

.0456 

WASHBOARD  COURSE 

8.00 

1.08 

64.84 

.0452 

TAPE  CHANNEL  5  : 

LATERAL  ACCELERATION  ON  MIDDLE 

BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

PASS  1, 

COURSE  A 

8.00 

1.74 

78.88 

.0895 

PASS  1, 

COURSE  B 

8.00 

.03 

43.40 

.0008 

PASS  2, 

COURSE  A 

8.00 

.09 

46.68 

.0031 

PASS  2, 

COURSE  B 

8.00 

-.04 

47.60 

.0013 

PASS  3, 

COURSE  A 

8.00 

2.01 

63.69 

.0943 

PASS  3. 

COURSE  B 

8.00 

1.10 

134.72 

.0475 

PASS  4. 

COURSE  A 

8.00 

1.99 

65.43 

.0920 

PASS  4, 

COURSE  B 

8.00 

1.13 

106.85 

.0688 

WASHBOARD  COURSE 

8.00 

1.76 

81.55 

.0908 

TAPE  CHANNEL  7  :  VERTICAL  ACCELERATION  ON  MIDDLE  BLOCK 


TEST 

SPEED 

PEAX  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

PASS  1, 

COURSE  A 

8.00 

-1.38 

153.50 

.  1317 

PASS  1, 

COURSE  B 

8.00 

.95 

215.78 

.  1271 

PASS  2, 

COURSE  A 

8.00 

1.37 

149.01 

.  1051 

PASS  2, 

COURSE  B 

8.00 

1.01 

190.84 

.  1291 

PASS  3, 

COURSE  A 

8.00 

-1.41 

138.92 

.  1239 

PASS  3. 

COURSE  B 

8.00 

1.04 

723.07 

.0684 

PASS  4. 

COURSE  A 

8.00 

-1.48 

108.11 

.  1048 

PASS  4, 

COURSE  B 

8.00 

1.05 

171.67 

.1121 

WASHBOARD  COURSE 

8.00 

.32 

20.72 

.0030 
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TAPE  CHANNEL  8  :  LONGITUDINAL  ACCELERATION  ON  REAB  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G'S-SECONDS 

PASS  1, 

COURSE  A 

8.00 

-1.46 

63.38 

.0598 

PASS  1, 

COURSE  B 

8.00 

-.98 

61.12 

.0412 

PASS  2, 

COURSE  A 

8.00 

-.90 

66.54 

.0396 

PASS  2. 

COURSE  B 

8.00 

-.92 

72.22 

.0393 

PASS  3, 

COURSE  A 

8.00 

-1.25 

70.45 

.0470 

PASS  3, 

COURSE  B 

8.00 

-.98 

69.14 

.0408 

PASS  4, 

COURSE  A 

8.00 

-1.32 

70.83 

.0483 

PASS  4. 

COURSE  B 

8.00 

-1.00 

59.60 

.0426 

WASHBOARD  COURSE 

8.00 

.96 

67.23 

.0419 

TAPE  CHANNEL  9  : 

LATERAL  ACCELERATION  ON  REAR 

BLOCK 

TEST 

SPEED 

PEAX  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

PASS  1. 

COURSE  A 

8.00 

-.76 

135.88 

.0657 

PASS  1. 

COURSE  B 

8.00 

.49 

134.18 

.0452 

PASS  2. 

COURSE  A 

8.00 

.50 

83.54 

.0301 

PASS  2. 

COURSE  B 

8.00 

.50 

139.08 

.0492 

PASS  3. 

COURSE  A 

8.00 

.71 

111.19 

.0569 

PASS  3. 

COURSE  B 

8.00 

.50 

156.71 

.0510 

PASS  4, 

COURSE  A 

8.00 

.80 

85.82 

.0495 

PASS  4, 

COURSE  B 

8.00 

.55 

104.14 

.0400 

WASHBOARD  COURSE 

8.00 

-.18 

73.37 

.0080 

TAPE  CHANNEL  10  :  VERTICAL  ACCELERATION  ON  REAR  BLOCX 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

PASS  1.  COURSE  A 

8.00 

.81 

83.82 

.0446 

PASS  1.  COURSE  B 

8.00 

.89 

61.32 

.0393 

PASS  2,  COURSE  A 

8.00 

.81 

128.00 

.0471 

PASS  2.  COURSE  B 

8.00 

.96 

52.35 

.0339 

PASS  3.  COURSE  A 

8.00 

.85 

117.55 

.0484 

PASS  3,  COURSE  B 

8.00 

.93 

52.40 

.0330 

PASS  4.  COURSE  A 

8.00 

.89 

233.64 

.0074 

PASS  4.  COURSE  B 

8.00 

.90 

83.54 

.0470 

WASHBOARD  COURSE 

8.00 

1.25 

50.53 

.0405 
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ROAD  HAZARD  I LSI  OF  ATACHS  ON  FLAIRhCK 
DATE:  14  JUL V  1989 

PASS  1,  COURSE  A 
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UOAD  HAZARD  TEST  OF  ATACMS  ON  FLATRACK 
DATE:  14  JULV  1989 

PASS  1,  COURSE  A 
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ROAD  HAZARD  TEST  OF  ATACHS  ON  FLATRACK 
DATE:  14  JUL V  1989 

PASS  1,  COURSE  B 
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RuAL)  HAZARD  XtSi  01  AlACHS  ON  XLaTRACK 
DATE:  14  JULV  1989 

PASS  1,  COURSE  B 
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HOAD  HAZARD  TEST  OF  ATAC.HS  ON  FLATRACK 
DATE:  14  JULV  1989 

PASS  1,  COURSE  B 
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ROAD  HAZARD  TEST  OF  ATACMS  ON  FLATRACK 
DATE:  14  JUL V  1989 

PASS  2 ,  COURSE  A 
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HAZARD  TLS X  U*  ATACHS  UN  k  LATRACk 
DATE:  14  JULY  1989 

PASS  2,  COURSE  A 
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ROAD  HAZARD  TEST  OF  ATAChS  ON  FLATRACK 
DATE:  14  JULV  1989 

PASS  2,  COURSE  B 
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—NOI 10X313330  30X3X03 
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HhZrRu  ILSl  Ot  AiAvIhS  UN  FlAIkACK 
DATE:  14  JULY  1989 

PASS  2 ,  COURSE  B 
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HAZARD  TEST  OF  ATACMS  ON  FLATKACK 
DATE:  14  JULY  1989 

PASS  3 ,  COURSE  A 


4-108 


ROAD  hazard  test  of  atacms  on  flaxrack 
DATE:  14  JULV  1989 

PASS  3,  COURSE  A 
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ROAD  HAZARD  TEST  OF  ATACMS  ON  FLATRACK 
DATE:  14  JULV  1989 

PASS  3,  COURSE  A 


r 


«  .  i 


0000*  T  X  S  ,0  Ml 

XDoia  xvax  no  n 

-01X00313000  10011X30 
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ROAD  HAZARD  TEST  OF  ATACHS  ON  FLATRACK 
DATE:  14  JULY  1989 

PASS  3 ,  COURSE  B 
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-3313DDW  *I0NI  anx  I  3N01 


8  </» 

.«•  •« 

C 

10  o 


0000* T  X  S ,3  N I 

0*18  anvnxoi  no  noixu 

83*18330  *I0NI  anx  1  3NO*I 


0000* T  X  S  »D  NI 
830*18  88011803  NO 
-NOX  1083*13330  3083X0*1 


ROAD  HAZARD  I'ST  OF  ATACMS  ON  FLA1RACK 
DATE:  14  JULY  1989 

PASS  3 ,  COURSE  B 
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-OI1U831333U  1U3U83A 
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•  « 

0000* T  X  S,3  N I 
830*18  SU3V  NO  N 
-011083*13300  303 1  X  83ft 


ROAD  HAZARD  TEST  OF  ATAChS  ON  FLATRACK 
DATE:  14  JULV  1989 

PASS  4 ,  COURSE  A 


r 


0000 *  T  X  S/3  N I 

x3o*ia  aaviiKOJ  no  n 


0000'T  X  S,3  NI 

aoia  aiaaiM  no  noixu 

-H31333W  lUNianilDNOl 


n  in  n 

N  CM  f- 


0000'T  X  S  #  9  Nl 
018  aSVHSOJ  NO  NOI1U 
83133DW  lUNianilSNOl 


0000'T  X  S  .3  NI 

X3018  asunxoj  no 

-NOU0831333U  1W83XW1 


ROAD  HAZARD  TEST  OF  ATACHS  ON  FLATRACK 
DATE:  14  JULV  1989 

PASS  4,  COURSE  A 


* 

■« 
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0  6 

—  <8 

& 

£  <H 
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30*ia  aiaaiu  no  noixo 
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0000*  T  X  S,3  N I 
83038  8038  NO 
— NOI 108313330  3083X03 


0000* T  X  S,3  NX 
83038  33881 M  NO 
-NOI X08333330  3083X03 


0000 *T  X  S«3  NX 
83038  33881 M  NO  N 
-01X08333330  3031 X83A 


ROAD  HA2ARD  TtS I  uF  ATACNS  ON  FLAfKACK 
DATE:  14  JULV  1989 

PASS  4,  COURSE  A 


P 


*  oa  e  oa  * 

u)  n  s  n  to 


0000  *  T  X  S.!>  N I 
X3018  8U3V  NO  N 
-OII«H313D3«  7U311V3A 
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8000*1  X  S N I 

XDOia  awnaoi  no  n 
oimaaia^Du  iudiix3a 


0000  *  T  X  S.D  N I 

DOifl  aiaaiu  no  noiiu 

-H31300W  IWNianilDNOl 
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£  * 

0  X 


CO  X 


u)  ca  oi  so 


VO  01  CM  SO 


0000 *  T  X  S.9  HI 

oia  asbiisoa  no  noixu 

-8313330  10NI  a(lX  I  3NQ1 


0000  *  T  X  S,D  N I 

83018  aaunaoa  no 

-NOII083ia330  1W83I01 
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kOAI>  HAZARD  1LS  l  Ok  hIA  Cr.S  UN  FLAiRhCK 
DATE:  14  JULY  1989 

PASS  4,  COURSE  B 


9  «  V0  VO  CO 

a  «  « 

•  •  •  •  • 


9000  *  T  X  S,9  Ml 

XDoia  Kuav  no  n 
-oi xoaaaaoao  lu^uaaA 


HAZARD  TLii  Of  hTACMS  ON  FLATRACK 
DATE:  14  JULV  1989 

UASHBOARD  COURSE 


KOrtD  HAZARD  TEST  OF  A I ACMS  ON  FLATRACK 
DATE:  14  J UL V  1989 

I4ASHBOARD  COURSE 


oj  in  in  n  w 

N  N  N  N 


O000 *  T  X  S«9  Ml 
XOOIfl  803*  NO  N 

-01X08313000  loouasn 
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ROAD  TEST  DATA 

TEST  HO:  10  DATE:  20  JULY  1989 

TEST  SPECIMEN:  ATACMS  on  M871  Semitrailer 


PASS  1-A 

OVER  FIRST  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

PASS  1-B 

OVER  SECOND  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

REMARKS: 

No  damage. 

PASS  2-A 

OVER  FIRST  SERIES  OF  TIES: 

0. 10 

MIN 

5.68 

MPH 

PASS  2-B 

OVER  SECOND  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

REMARKS: 

No  damage. 

30  MILE  ROAD  TEST:  No  shifting  or  damage  to  load. 

PANIC  STOP  TEST:  Not  performed. 

PASS  3-A 

OVER  FIRST  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

PASS  3-B 

OVER  SECOND  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

REMARKS : 

No  damage. 

PASS  4-A 

OVER  FIRST  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

PASS  4-B 

OVER  SECOND  SERIES  OF  TIES: 

0.10 

MIN 

5.68 

MPH 

REMARKS:  No  damage. 

WASHBOARD  COURSE:  Two  passes,  load  intact  without  damage. 
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RESULTS  FROM  ROAD  HAZARD  TESTING  OF 
ATACMS  IN  M871  TRAILER 
DATE:  20  JULY  1989 


TAPE 

CHANNEL  1 

: 

LONGITUDINAL 

ACCELERATION  ON 

FORWARD  BLOCK 

TEST 

SPEED 

PEAX  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G'S-SECONDS 

PASS 

1, 

COURSE 

A 

8.00 

-.60 

47.79 

.0171 

PASS 

1, 

COURSE 

B 

8.00 

-.63 

73.79 

.0265 

PASS 

2. 

COURSE 

A 

8.00 

-.61 

50.92 

.0184 

PASS 

2. 

COURSE 

B 

8.00 

-.63 

68.18 

.0257 

PASS 

3. 

COURSE 

A 

8.00 

-.53 

46.77 

.0147 

PASS 

3, 

COURSE 

B 

8.00 

-.64 

71.07 

.0271 

PASS 

4. 

COURSE 

A 

8.00 

.51 

53.34 

.0165 

PASS 

4, 

COURSE 

B 

8.00 

-.62 

63.10 

.0240 

WASHBOARD  COURSE 

8.00 

-1.03 

63.78 

.0426 

TAPE  CHANNEL  2  :  LATERAL  ACCELERATION  ON  FORWARD  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

PASS  1, 

COURSE  A 

8.00 

-.78 

104.95 

.0455 

PASS  1, 

COURSE  B 

8.00 

-.46 

81.04 

.0240 

PASS  2. 

COURSE  A 

8.00 

-.73 

86.92 

.0419 

PASS  2. 

COURSE  B 

8.00 

-.46 

75.46 

.0238 

PASS  3, 

COURSE  A 

8.00 

-.82 

69.61 

.0368 

PASS  3, 

COURSE  B 

8.00 

-.47 

56.08 

.0169 

PASS  4, 

COURSE  A 

8.00 

-.72 

74.44 

.0369 

PASS  4, 

COURSE  B 

8.00 

.47 

72.65 

.0229 

WASHBOARD  COURSE 

8.00 

.25 

26.36 

.0038 

TAPE  CHANNEL  3  :  VERTICAL  ACCELERATION  ON  FORWARD  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

PASS  1.  COURSE  A 

8.00 

1.55 

69.60 

.0810 

PASS  1,  COURSE  B 

8.00 

1.20 

191.08 

.0227 

PASS  2,  COURSE  A 

8.00 

1.52 

58.53 

.0509 

PASS  2.  COURSE  B 

8.00 

1.35 

81.82 

.0749 

PASS  3,  COURSE  A 

8.00 

1.53 

60.26 

.0659 

PASS  3,  COURSE  B 

8.00 

Is  25 

75.96 

.0668 

PASS  4.  COURSE  A 

8.00 

1.49 

47.35 

.0460 

PASS  4.  COURSE  B 

8.00 

1.29 

96.85 

.0799 

WASHBOARD  COURSE 

8.00 

2.27 

43.19 

.0625 
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TAPE  CHANNEL  4  : 

LONGITUDINAL 

ACCELERATION  ON 

MIDDLE  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

Q*  S-SECONDS 

PASS  1. 

COURSE  A 

8.00 

.66 

79.75 

.0351 

PASS  1, 

COURSE  B 

8.00 

-.69 

72.41 

.0287 

PASS  2. 

COURSE  A 

8.00 

.69 

148.27 

.0229 

PASS  2, 

COURSE  B 

8.00 

-.70 

67.47 

.0276 

PASS  3, 

COURSE  A 

8.00 

.67 

78.06 

.0341 

PASS  3, 

COURSE  B 

8.00 

-.69 

67.75 

.0299 

PASS  4, 

COURSE  A 

8.00 

.63 

55.69 

.0223 

PASS  4, 

COURSE  B 

8.00 

-.68 

65.05 

.0269 

WASHBOARD  COURSE 

8.00 

-1.13 

61.57 

.0461 

TAPE  CHANNEL  5  : 

LATERAL  ACCELERATION  ON  MIDDLE 

BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G*  S-SECONDS 

PASS  1,  COURSE  A 

8.00 

1.72 

179.54 

.0632 

PASS  1,  COURSE  B 

8.00 

1.36 

142.29 

.0657 

PASS  2.  COURSE  A 

8.00 

1.34 

99.31 

.0869 

PASS  2.  COURSE  B 

8.00 

1.21 

105.02 

.0719 

PASS  3.  COURSE  A 

8.00 

1.78 

269.65 

.0031 

PASS  3.  COURSE  B 

8.00 

1.42 

103.44 

.0882 

PASS  4.  COURSE  A 

8.00 

1.65 

414.93 

.0073 

PASS  4.  COURSE  B 

8.00 

1.46 

105.01 

.0918 

WASHBOARD  COURSE 

8.00 

1.57 

86.01 

.0852 

TAPE  CHANNEL  7  :  VEBTICAL  ACCELEBATION  ON  MIDDLE  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’  S-SECONDS 

PASS  1,  COURSE  A 

8.00 

-.91 

107.20 

.0614 

PASS  1.  COURSE  B 

8.00 

.59 

427.28 

.0359 

PASS  2.  COURSE  A 

8.00 

-.85 

105.28 

.0590 

PASS  2,  COURSE  B 

8.00 

.56 

409.11 

.0445 

PASS  3,  COURSE  A 

8.00 

.86 

125.95 

.0707 

PASS  3.  COURSE  B 

8.00 

.59 

116.11 

.0480 

PASS  4.  COURSE  A 

8.00 

.85 

147.11 

.0842 

PASS  4,  COURSE  B 

8.00 

.66 

113.88 

.0496 

WASHBOARD  COURSE 

8.00 

.22 

32.98 

.0041 

4-125 


TAPE  CHANNEL  8  : 

LONGITUDINAL 

ACCELERATION  ON 

REAR  BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G’S-SECONDS 

PASS  1, 

COURSE  A 

8.00 

.62 

234.44 

.0246 

PASS  1, 

COURSE  B 

8.00 

-.63 

71.36 

.0260 

PASS  2, 

COURSE  A 

8.00 

.64 

94.58 

.0382 

PASS  2. 

COURSE  B 

8.00 

-.64 

65.89 

.0255 

PASS  3, 

COURSE  A 

8.00 

.63 

86.69 

.0345 

PASS  3, 

COURSE  B 

8.00 

-.63 

85.46 

.0295 

PASS  4, 

COURSE  A 

8.00 

.58 

163.34 

.0310 

PASS  4, 

COURSE  B 

8.00 

-.62 

65.74 

.0242 

WASHBOARD  COURSE 

8.00 

-1.02 

63.00 

.0426 

TAPE  CHANNEL  9  :  LATERAL  ACCELERATION  ON  REAR  BLOCK 


TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G'S 

MILLISECONDS 

G’S-SECONDS 

PASS  1, 

COURSE  A 

8.00 

-.45 

87.45 

.0263 

PASS  1, 

COURSE  B 

8.00 

-.41 

107.90 

.0286 

PASS  2, 

COURSE  A 

8.00 

-.46 

96.01 

.0309 

PASS  2. 

COURSE  B 

8.00 

-.40 

101.08 

.0263 

PASS  3, 

COURSE  A 

8.00 

-.52 

75.62 

.0278 

PASS  3. 

COURSE  B 

8.00 

-.39 

109.06 

.0283 

PASS  4. 

COURSE  A 

8.00 

-.48 

82.21 

.0261 

PASS  4. 

COURSE  B 

8.00 

-.41 

106.07 

.0283 

WASHBOARD  COURSE 

8.00 

-.20 

60.06 

.0069 

TAPE  CHANNEL  10  : 

VERTICAL  ACCELERATION  ON  REAR 

BLOCK 

TEST 

SPEED 

PEAK  VALUE 

DURATION 

AREA 

MPH 

G’S 

MILLISECONDS 

G’S-SECONDS 

PASS  1.  COURSE  A 

8.00 

1.26 

97.07 

.0718 

PASS  1.  COURSE  B 

8.00 

1.02 

86.21 

.0556 

PASS  2,  COURSE  A 

8.00 

1.16 

73.99 

.0571 

PASS  2,  COURSE  B 

8.00 

1.02 

77.77 

.0522 

PASS  3,  COURSE  A 

8.00 

1.25 

94.09 

.0706 

PASS  3,  COURSE  B 

8.00 

1.00 

91.50 

.0551 

PASS  4,  COURSE  A 

8.00 

1.20 

84.65 

.0647 

PASS  4.  COURSE  B 

8.00 

1.02 

97.92 

.0591 

WASHBOARD  COURSE 

8.00 

1.01 

75.79 

.0485 
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TAPE  CHANNEL  14  : 

VERTICAL  ACCELERATION 

ON  TRAILER  BED 

TEST 

SPEED 

PEAK  VALUE  DURATION 

AREA 

MPH 

Q’S 

MILLISECONDS 

G'S -SECONDS 

PASS  1, 

COURSE  A 

8.00 

1.48 

36.29 

.0364 

PASS  1, 

COURSE  B 

8.00 

-1.38 

20.75 

.0155 

PASS  2. 

COURSE  A 

8.  CO 

1.46 

42.36 

.0438 

PASS  2. 

COURSE  B 

8.  CO 

-1.92 

33.17 

.0455 

PASS  3. 

COURSE  A 

8.00 

1.69 

48.03 

.0564 

PASS  3, 

COURSE  B 

8.00 

1.17 

68.26 

.0564 

PASS  4, 

COURSE  A 

8.00 

1.56 

46.57 

.0496 

PASS  4, 

COURSE  B 

8.00 

1.19 

77.75 

.0585 

WASHBOARD  COURSE 

8.00 

1.32 

49.11 

.0467 

NOTES ■ 

»***»:  DATA  NOT  AVAILABLE. 
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ROAD  HAZARD  TEST  OF  ATACMS  ON  M871  TRAILER 
DATE:  20  &  21  JULV  1989 

PASS  1,  COURSE  A 


H  S 

cd 

01  CD 

-  CD 

A 

£  -4 


H  (D 

CD 

01  O 

-  CD 

A 

£  -H 

<0 

«  X 


eeee *  t  x  s  #:>  ni 
xDoia  axunxoi  no  n 

OI18X313DDU  183I1X3A 


eeee'T  x  s,d  ni 
30ia  aiaaiu  no  noiiu 

X31333W  ION IOnilDNOl 


M  Q 

CD 

01  CD 

—  ® 

A 

£  -H 

<0 

40  X 


co  ® 


VO  CO 


0808 *  T  X  S.9  NI 

0*18  axvnioj  no  noixu 

-8313330  IbNI  am  I  3NO! 


0000 *  T  X  S,3  NI 
83018  aawnaoj  no 
-N0U08313330  1083101 
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KCMi)  HAZARD  IES1  OF  ATACMS  ON  N871  TRAILER 
DATE:  20  &  21  JULV  1989 

PASS  1,  COURSE  A 


H  SI 

S 

41  SI 

-  6 

A 
£ 

V)  X 


H  SI 

SI 

41  SI 

—  SI 

A 

£  -l 
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ROAD  HAZARD  TEST  OF  ATACMS  ON  H871  TRAILER 
DATE:  20  &  21  JULV  1989 

PASS  2,  COURSE  B 
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HAZARD  TEST  OF  ATACMS  ON  M8Y 
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ROAD  HAZARD  TEST  OF  ATACMS  ON  H8?l  TRAILER 
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ROAD  HAZARD  TEST  OF  ATACMS  ON  M871  TRAILER 
DATE:  20  &  21  J UL V  1989 
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BLOCKING  AMD  BRACING  PROCEDURES 


MLRS 

LOADING,  TIEDOWN,  AND  UNLOADING 
PROCEDURES  FOR  THE  LAUNCH 
POD/CONTAINER  (LP/C)  FOR  THE 
MULTIPLE  LAUNCH  ROCKET  SYSTEM 
IN/ON  TACTICAL  VEHICLES 


ITEM  PACE  IS) 

GENERAL  NOTES.  AND  MATERIAL  SPECIFICATIONS -  2 

CONTAINER  OCTAIL.  AND  LOAD  PLANNING  GUIDANCE - 3,  9 

ONE  CONTAINER - 4 

TRIO  CONTAINERS!  METHOD  II - ’ 

TWO  CONTAINERS  (  METHOD  H I - -  » 

THREE  CONTAINERS -  ^ 

EIGHT  CONTAINERS - 3.  9 

DETAILS -  10 

SKC1AL  UEDOWN  PROCEDURES  FOR  1  LOADING  ONE 
THROUGH  FOUR  CONTAINERS  1NX3N  A  TRUCK,  HEAVY  , 

EXPANDED  MOWIUY,  TO  TON,  MW  ANDOR  A  TRAILER, 

HEAVY  EXPANDED  MOIIUTY,  U  TON.  M9».  EQUIPPED 

WITH  A  "CARGO  TIEDOWN  Kir - 11-22 


DO  MOT  9 


T*fTW 


5-2 


FORWARD  Kl  LX  HEAD  CN 
SEMirUlLBt. 


-INDICATES  ADJUSTABLE 
SCUFF  SLEEVE  CN  WO  SOUP 
TIEDCWN  ASSEMBLY. 


-INDICATES  RATCHET  CN  WU 
STRAP  tiedcwn  assembly. 


-INDICATES  FlCCR  Cf 
SCMITRAlL*. 


-UFT/UCOCWN  PITTING 
CN  CONTAIN*. 


i&msium 


REAR  j\U; 

*S  ®  .  CD  .  ®  .  AND  ® 

i  omitted  for  garity. 


KEY  NUMBERS 

Q  SMC*  ASSEMBLY  »  (  2  RCQO  ).  SEE  THE  DETAIL  CN  PAGE  10. 

Q  WB  STRAP  TIEDCWN  ASSEMBLY  (I  REOD).  INSIALL  TC  ENCIRCLE  THE 
IWC  |  2  )  CONTAIN*!  IN  THE  TWC-HIGM  STACKS  AS  SHCWN. 

©  W*  STRAP  TlfDCWN  ASSEMBLY  I  4  REOD ).  |  EACH  ASSEMBLY  WILL  CONSIST 
Cf  TWC  W*  STRAPS  HOOKED  TOGETHER  ).  INSTALL  EACH  ASSEMBLY  TO 
fNCBCLCfCut  CONTAIN**,  AS  SHOWN.  SEE  GEN*Al  NOTE  -K-  CN 
PAGE  2. 

(7)  WB  STRAP  TIEDCWN  ASSEMBLY  ( I  REOD  L  INSTALL  TC  Da**0  FROM  A 

w  TIEDOWN  PITTING  ON  SIDE  CF  THE  SCMfTiAll*,  OV*  THE  BCTTCM  CON¬ 
TAIN*}.  TC  A  TIEDOWN  FiniNG  CN  THE  OPPOSITE  SI0E  CF  THE  SEMI- 
TRAIL*.  NOTE-  POSITION  THESE  STRAPS  WITH  THE  STRAP  RATCHETS  ON 
THE  SAME  SIDE  Of  THE  SIMITRAIL*.  SEE  GENBAl  NOTE  -N-  CN  PAGE  2. 

©  wb  strap  tiedcwn  assembi  y  i  r  rbqd  >.  install  to  rtowd  from  a 
TIEDOWN  FITTING  CN  SI0E  Cf  THE  SEmITRAIL*.  CV*  THE  CONTAIN*} 

TC  A  TIEDOWN  PITTING  CN  THE  OPPOSITE  SIDE  CF  THE  SfeUTRAIL*. 
NCTf:  POSITION  THESE  STRAPS  WITH  THE  STRAP  RATCHET  CN  (HE  SAME 
SIOE  Cf  THE  SEMITRAIL*.  ill  CfN*AL  NOTES  -M*  ANO  *N-  CN 
PAGE  2. 

Q  Wlfl  STRAP  TIEDCWN  ASSEMRLV  -  1©  RIQD  l.  INSTALL  at  angle  SHCWN. 

w  TO  EXTEND  FROM  A  TICOCWN  PITTING  CN  THE  TCP  CCNfAIN*  TC  A 
TlEOCV.N  FITTING  Cn  THl  SIDE  O?  THE  SLmITRAIL*  SEt  ClN*Al 
NCI!  wr  Cn  paCE  : 


general  notes 

A.  MIS  DOCUMENT  HAS  UtN  PREPAMD  ANO  ISSUED  IN  ACCOKIANCI  WITH 
At  740-1. 

I.  MIS  NAMING  COVCtS  PROCEOuMS  APPUCARU  SO  THE  TRANSPORT  OF  Mt 

iaunch  roo/coNiAiNtts  upac  >  for  MU.nnc  launch  near  system 
imias  i.  in/on  SACncAi  rm  vehicus.  if  own  types  of  cargo  items 
Atl  TRANSPORTED  with  mat  shown,  ms  tome  load  must  h  compaii- 

.U  ANO  ME  ADDED  ITEMS  MUST  M  SECLXEO  WITH  MU  SItAF  ASSEMtUES, 

AS  ItaullEO  TO  FEE  VENT  DISPLACEMENT  OUUNC  TtANSFOtlATION. 

C.  OE F1C TED  FtOCEOUttS  AFFLY  TO  THE  VEHICLES  DESIGNATED  HEREIN,  MODIFIED 
TO  INCLUDE  ME  UHBVERSAU.Y  AFfUCAtU  "TIE  DOWN  KIT"  WHICH  CONSISTS 
OF  THE  TIE  DOWN  FITTINGS  Ot  ANCHOt  DEVICES,  FOR  INSTALLATION  I  IVON 
CARGO  IEDS.  AND  wti  STRAF  TIE  DOWN  ASSEMtUES,  Ot  MODIFIED  TO  IN¬ 
CLUDE  A  SFECIAL  -CARGO  TIEDOWN  «!'  AND  WEI  SItAF  TIEDOWN  ASSEMtUES. 

D.  AS  AFFUCAILE  TO  ME  FROCEOUtES  SHOWN  ON  FAGtS  4  THROUGH  10, 

WHENEVER  POSSIBLE,  A  LOAD  SHOULD  K  CENTERED  LATERALLY  IN/ON  CARRY¬ 
ING  VEHICLE  TO  FRO  VIDE  FOR  EQUAL  ANGLE  HOLD  DOWN  IY  THE  SECURING 
WEI  SItAF  ASSEMtUES.  WHENEVER  FOSSUtf,  LADING  SHOULD  K  FOSI HONED 
AGAINST  ME  FRONT  WALL  OF  Ml  VEHICLI  Ot  CENTERED  LONGITUOINAUY 

I  IVON  ME  CARRYING  VEHICLE  IE  TWEEN  ME  SELECTED  TIE  DOWN  FITTINGS 
TO  IE  USED.  HOWEVER,  DUE  TO  LADING  WEIGHT,  LADING  LENGTH,  LADING 
CONFIGURATION  A  HO  ADR  LOCATION  A  HO  QUANTITY  OF  TIEDOWN  ANCHORS 
WITHIN  ME  CARRYING  VEHICLE  IT  MAY  IE  NECESSARY  TO  LOCATE  ME  LAOING 
LONGITUDINALLY  IHUON  A  VEHICLE  AS  SHOWN  W1MIN  MIS  DRAWING  TO 
FtOVIDE  FOR  FRO  HER  TIEDOWN  ANO  TO  ACHIEVE  A  MAXIMUM  LOAD . 

I,  WEI  SItAF  TIEDOWN  ASSEMtUES  MUST  K  SECURELY  HOOKED  INTO  ANCHORING 
DEVICES  ON  ME  TRANSPORTING  VOUCH  A  HO  FIRMLY  TENSIONED.  ALSO,  WHEN 
ONE  ITEM  IS  UNITIZED  TO  ANO  MIR ,  ME  HOOKS  ON  A  SItAF  MUST  IE  SECURELY 
ENGAGED  ANO  ME  STRAP  FIRMLY  UNSJOHCO.  EXERCISE  CARE  OutlNG  STRAP 
APPLICATION,  AVOC  TWISTS  IN  SWAP  TO  ME  EXTENT  FOSS  It  IE  ( IF  TIME  PERMITS  ) 
RUT  INSLAE  THE  IE  a«C  NO  KNOTS  IN  STRAP.  ON  ME  TAKE-UP  SPOOL  OF  RATCHET, 
INSURE  S HAIGHT  LAY  OF  STRAP  WHEN  HHlSIONING.  ME  TENSIONED  STRAP  MUST 
FORM  AT  LEAST  ONE  AHO  ONE -HA  IF  COMPLEX  WRAPS  ON  THE  TAKE-UP  SPOOL 
OF  THE  TENSIONING  RATCHET.  TIE  RACK  THE  LOOSE  END  OF  STRAF  AFTER  TEN¬ 
SIONING  IS  COMPUTED  (  LOOSE  (NO  MAY  IE  FOLDEO  AHO  TAPED  OR  TIED  TO 
ME  TENSION  STRAP  IP  TIMf  PERMITS ). 

P.  ADJUSTABLE  SCUFF  SUEYES  FRO  VS  ID  ON  Ml  SWAP  ASSEMtUES  WILL  RE  LOCATED  TO 
PRO  SHOE  A  PAD  WHERE  SDLAPS  PASS  OVER  SHARP  EDGES  OR  IAICHITS  APS  HOOKS  ON 
PREVIOUSLY  INSTALLED  WEI  SBAP  TIEDOWN  ASSEMtUES.  METAL  PARTS  OP  A  STRAP 
ASSEMBLY  SHOULD  M  LOCATED  SO  AS  PO  AVOS  CONTACT  WITH  Mi  CARGO.  IP 
CONTACT  CANNOT  N  AVOStO.  A  SUIARU  ANTI -CHAFING  MATUIAl,  AS  LISTED 
UHSCR  Ml  MATERIAL  SFfCIHCATlOHO  SLOW,  MUST  II  POSITIONED  MTWEIN  THE 
METAL  PARS  OP  A  SSAP  ASSEMBLY  AHO  MR  CARGO  APS  IP  HCCESSAIY,  TAPED  OR 
MO  IN  POSITION.  IP  THE  WEI  STRAP  TIEDOWN  ASSEMtUES  MING  USD  ARE  NOT 
( CHAPPED  WITH  ADJUSTABLE  SCUFF  SUIVtS  A  SUITABLE  A  NTT -CHAFING  MATERIAL,  AS 
USIED  IN  ME  MATERIAL  SPEC IPICA DONS  BELOW,  MUST  M  POSITTOHRO  MTWEIN  THE 
STRAP  APO  AU  SHARP  EDGES  AHO  IF  HKCiSSAlY,  TAPED  OR  MO  IN  POSITION. 


1  GENERAL  NOTES  CONTINUED  I 

L.  ONLY  THE  CARGO  ROOMS  OR  REDS  OF  Ml  TACTICAL  VEHICLES  HAVE 
MIN  SHOWN  HEIRIN,  TO  PREVENT  DISTRACTION  FROM  MI  DELINEATED 
LOADING  APS  TIEOOWN  PROCEDURES.  ANO  ARE  SHOWN  IN  I SOME  BTC 
FOOL  WITH  THE  SIRuCMAl  PORTIONS  OMITTtO  AS  ACCESSARY  TO 
IMPROVE  ME  CLARITY  OF  Mi  DEPICTED  MOCEOUMS. 

M.  SOME  TIEDOWN  METHOOS  WITHIN  MIS  ORA  WING  SHOW  TWO  OR  MORE 
REDOWN  STRAPS  CONNECTED  TO  OPR  VEHICLE  TUOOWN  PITTING. 

MIS  IS  AUTHORIZED  AS  SPECIFIED  HEREIN.  HR  APPLIED  FORCES  WtU. 

NOT  EXCEED  ME  DESIGN  STRENGTH  OF  THE  FITTING. 

N.  WMN  POSSIRU.  AU  OF  THE  HOLD-DOWN  WEB  STRAP  ASSEMtUES  SHOULD 
M  POSt TIO PRO  WIM  THE  STRAP  RATCHETS  LOCATED  ON  Ml  SAME  SSI 
OP  Ml  I0AD.  MIS  ME  MOO  Wlu  AS  IN  REDUCING  THE  TIME  Rt- 
QUflUD  10  LOAD  ANO  UNLOAD  A  VEHICLE  . 

O.  THE  LOADS  ON  RAGES  t,  7,  ANO  I  SHOW  A  -SPACER  ASSEMBLY-  POSI¬ 
TIONED  M TWEEN  LATERALLY  ADJACENT  CONTAINERS.  THE  SPACER 
ASSEMBLY  IS  MOUSED  TO  FROVSE  A  SPACE  MTWEEN  TFR  CONTAINERS 
FOR  THE  UFT/TICDOWtH  FITTING  RRACKZT,  WHICH  PROJECTS  V4-  OUT 
IROM  SIDE  OF  CONIAIHRR.  NOTIr  THE  -SPACER  ASSEMBLY'  MAY  U 
OMITTIO  FOR  -EMERGENCY  l3gST|C  MOVEMENT*  AHO  ME  CONTAINERS 
MAY  M  OFF-SET  SO  Ml  UFT/TIEDOWN- FITTING  RRaCKETS  ARE  NOT 
LATERALLY  ADJACENT  TO  RACK  OTHER. 

P.  ME  LOADING  APS  TIEDOWN  PROCEDURES  FOR  ME  MTS  10  TON  TRUCK 
ANO  THE  MFRP  II  TON  TRAILER,  AS  DELINEATED  ON  PAGES  II  MRU  22. 
ARE  SPECIFICALLY  APPUCA BU  TO  WEAPON  SUPPORT/RESUPPLY  OPERa- 
nONS.  FROCEOULES,  AS  SPECIFIED  FOR  ROM  OF  MESE  VEHICLES. 
DEFEND  ON  ME  USE  OF  A  SPECIAL  CARGO  SECurEmEnT  KIT  (  FLOOR- 
MOUNTED  DEVICES  |  THAT  HAS  MEN  IMPLEMENTED  TO  SPECIFICALLY 
ENHANCE  WEAPON  SUPPORE/RESuPPEY  OPERATIONS.  ALTHOUGH  THE 
FROCEDLMS  SPECIFIED  AM  SPECIFICALLY  APPLICABLE  TO  WEAPON 
SUPPORT/RESUPPIY  OPERATIONS  MEY  CAN  ALSO  M  USED  WITHIN  OTHER 
SEGMENTS  OF  MUD  IP/C  SUPPLY  TRAINS  IF  CARGO  SECUKEJAENT  KID 
AM  INSTALLED  ON  THE  MEM  AND/OR  MPRF  VEHICLES  USED  IN  THESE 
RUINS. 

O.  CAUTION,  EXTRA  CAM  MUST  M  TAKEN  IY  Tl€  VEHICLE  OPERATOR 
{ DRIVER)  WHEN  MOVING  A  LOADED  VEHICLE  and  a  LOAD  UNIT 
I  STACK )  ON  ME  ttHlCLE  CONTAINS  THREE  MLRS  POOS,  AS  SHOWN 
ON  PAGES  7,  I)  AHO  17.  A  1-POO  LOAD  UNIT  CAUSES  THE  TRANS¬ 
PORTING  vehicle  to  m  heavier  on  one  side  and,  THUSLY.  more 

LINS  TABU  M  GAUM  NO  VEHICLE  TIP  OVER.  Mi  REQUIRED  EXTRA  CAM 
.  D  ESPECIALLY  APPUCARU  TO  ME  LOADS  DEUNEaIED  ON  PAGES  II 
ANO  17. 


O.  CONIAIPCR  OCIAIU 

DIMENSIONS, - H--I0-  LONG  IV  41-1/1'  WOE  IV  M"  HIGH. 

GROSS  MIGHT, - 5,071  POUHOS  I  APPROX  I. 

H.  IP  THE  SDR  RACKS  FOR  A  SEMITRAILER  AM  TO  IE  TRANSPORTED  ON  TFK  LOADED 
TRAILER,  MEY  WILL  M  STACKED  ON  THE  TRAILER  AHO  SEC  LAID  WITH  A  SUFFICIENT 
QUANTITY  OP  WU  STRAP  IK  DOWN  ASSiMtUtS  TO  PREVENT  LOSS  DIALING  TRANS¬ 
PORT.  SOI  RACKS  FOR  MR  MR7I  ANO  MR73  SEMITRAILERS  MAY  M  POST  TIO  NED 
AGAINST  THE  FORWARD  BULKHEAD  APED  SECUttO  WITH  WEB  STRAP  TIEDOWN  ASSEM- 
RUES,  Ot  INSTALLS)  ON  THE  TRAILERS  IN  THE  APPROVED  MANNER 

J.  ITEM  LOCATION  AND  QUANTITIES  OP  THE  DESIGNATED  I1IM  MAY  M  VARIED  TO 
SATISFY  on  RATIONAL  MQuMttMENTS,  PROVOEO  LOADING  AHO  TIEDOWN  FRINCl- 
PUS  SPECIFIED  HEREIN  AM  MIAINEO  AND  A  VEHICLE  IS  NOT  OVERLOADED . 
CAUTION,  CONIAIFMIS  MUSI  HOT  M  SLACKED  MORE  MAN  TWO  HIGH. 

X.  WMN  OM  WU  STRAP  TIEDOWN  ASSEMBLY  IS  NOT  LONG  ENOUGH  TO  SPAN  THE 
DISTANCE  MOMMO.  TWO  ASSEMBLIES  MAY  M  HOOKED  TOGETHER  TO  GAIN  THE 
ACCESSARY  LENGTH. 


(COHUIFORO  AT  RIGHT  l 


STRAF  ... - - 

ATTTi-CHAIINC 

Ti'sJU..  — —  ~ 

WMf-fc - 


MATERIAL  SPECIFICATIONS  * 

-  :  VrtMING,  UM  VERSA;  fit  OO WN,  NSN  $340*0 WM»-«  997, 

PN 

CANVAS.  TAPI  O*'  ANV  G INIs’.  SUtAtU  MATERIAL. 

,  :  to  74^200*1  (OUNNAGt  UA4H  .  FED  SPEC 

-  ;  HO  SPEC  FA-r*-IOJ;  COMMON. 


*  AootnopMi  spcancAnoptf  that  aii  appucaeu  tc  a  special  -cargo 
usoown  or  ace  kuccro  on  page  io. 


revisions 

REVISION  NO  DAHL  JANUAT'  190  CONSt-T-  of 

I  ADDING  SPECIAL  TUOOWN  PRCCIOtft:  FOt  THl  MlRf 
LP/C  INON  Dir  TkUCi  .  HlAW  fXPANDED  MObiim.  U  '.Qrs 
MfflS,  AND  TNI  TiAIlK.  MlAV*  KXP*NDcv  mOMUT\  #  1:  TON, 

M99F. 

2.  UPDATED  GENERAL  NOTES.  MATERIA.  SPECIFICATIONS.  ANO 
DRAWINGS  FORMAT. 
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PAS  2 


rryl  trr  cm  n»-Rn 


asa  NOta.  {HU  .OaOvrhiC.is  mown  un  *»cts  .  rvmouOH  :»> 

i.  only  maximum  ioaok  am  shown  *31  rnt  v*hiciis  ano/c* 

TIAtUK  USR0  IN  CHAM  aI  OR  TIGHT.  THI  AMAIMUM  QUANTITY 
Of  CONTAIN!*  N  A  ICAO  IS  SASIO  ON  TM  '*(10*1  UMII  Of  IMS 

vouch  anovci  on  in  na  01  in  vihicu.  It  mi  -icao 
t>M«nc  'Xi:a*NC2  ct  on t  nucvost  -ir.Hi  tcntaintis*  jn 
*A«  F. 

t.  «CO  A  3IC03NJ  OHCVAS  wITHCOS  Of  LCAOING  3N(  r  .AC UGH 
SIGHT  OCNTAINOS.  2g(  TC  THI  UI*  Of  THI  CONTAIN  HI,  aCHT 
OONTAINWS  IS  THI  MAXIMUM  OUANTi’V  THAT  CAN  U  .CAOiO  CN 
A  lAlia.  JV  USING  'M<  WlTHCSS  'HC.VN  CN  .  AGiSA  •WC'JCH  1 
■NO  ;HI  'ICAO  PLANNING  GutOANC!  FCI  0 '•!  H4CUGH  :iCHT 
CCNTAINdU-  CN  -ACT  0.  .CAOS  Of  ONI  KRCUCH  SIGHT  SCN- 
TAINflS  WAY  II  -CHIEVTO.  THISI  .ART NCOS  AAI  AW.lO.UT  TCI  ANY 
TACTICAL  VImCU  HAVING  A  'Ajff  ICUNI  QUANTITY  Cf  TITOCWN 
FITTINGS  ICCATIO  CN  INI  SIOCWAU  05  ON  THI  FLOCt. 

1.  THI  1ST  M4THC0  d  CCAK4NATICN  Cf  MIT  NCOS  SHOULD  II 

STUCITO  FC*  THI  VOUCH  UNO  LCAOIO.  TMf  MITHOO  US  TO  WILL 
OVINO  CN  THI  QUANTITY  Cf  CONTAIN »S  TO  U  LCAOIO  ANO  THI 
TYff  Cf  VOUCH  USTO.  ANY  CCMUNaTICN  Cf  THI  LOADS  SHOWN 
CN  FAGS  4  THAOuCH  I  MAY  II  USB  WHIN  LOADING  A  VTHtCLT. 


J  typical  fACTiCU  VEHICLES  ANO  MAXIMUM  LOAD  PEB  VEHICLE 

1  isee  •note'*”  aaowi 

TYWCAt  r ACTION  VCHICU 
ANCVC*  nuuj  MING 
ICAO  to  f  5tt  "NCIIAi 
mcv»  i 

MM  .NOMMB  CM  CONTAINS* 

|  *N  '.CAD,  ft*  VO0CLf  OJV~ 

S  *CAD  AflCMf  tilMf ,  Ct  Alt 

'  :r  vfMiCLi 

Sfl  THE  LCAO  Ct 
CCMAINATICN  cf 

iCaos  (mown 

MCI  >.  S  1 

(mCC,  CWOO,  .*.1/2 
i  rCN,  ,oa  ,;nq  .’taWC 

:n*  CONTAINS 
v*OCHT  LIMIT  > 

*AGE  4 

|  T^IJCU.  CfUCC,  - 
I  TON,  .(04 

J 

“VO  CONTAIN** 

’VdChf  LIMIT  1 

»AGt  1  ! 

Inuc.".  zucc.  i 

1  TC.'*.  oi 

“Vf?  rCNTAiNQS 
'niGHf  ,>*ir  i 

>ac«4 

ItUCC,  CAfiCC,  l 

TCM.  vd20 

*c  ccNuwas 
.  umito)  re  /cmcis 
‘iZZ  ) 

MGf  5 

UUCX,  hUVY  3XMN0E0 
MCHUTY,  SO  7GN,  mot/ 
MW 

noun*,  CUGO, 
ii  rCN 

rCX4  CCNIAIMAS 
t  iVtlGHT  LIMIT  } 

•CUT  CCNCAINCKS 
(  WdCHT  OMIT  ) 

MCE  4 

MCE  1 

umitiauer,  stahz, 

12  TON,  MI27 

flVt  CONtAINttS 

V^ilCHT  LIMIT  ) 

MCE  4  AND  MCE  0 

Ot 

MGE  A  ANO  MGS  T 

CEMITUllEA,  2-1/2 

TON,  m*1 

Ei  GMT  CONIAINUS 
\ HEIGHT  LIMIT) 

MGE  • 

StMIIUILU,  34  ION, 

MIR 

EIGHT  CONIAINUS 
(  umiTid  to  vfmcii 

SIZE) 

MCE  • 

NOR 

mi  Tactical  YiHicas  us  no  in  ihi  chait  aoovi  anoFct  as  shown  widun  mis  diawing  | 
mm  si  Lie  no  as  typical  only,  om«  tyfis  of  vuiicixa  may  u  usio  in  uiu  or 

most  SHOWN,  AS  LONG  AS  1HIY  CUMflY  WITH  GTNIJIAL  NOR  X*  ON  TACT  J.  su 
mt  1OA0  PLANNtNO  GUUANCt  FOI  ONI  IHtQuGM  LIGHT  CONIAINUS-  CHAIT  ON 
MCI  T.  SMCIHC  LOADING  AND  TRDOWN  MOCIDiMS  CGVttlNG  I  tHKU  -  LF,C  UNITS 
ON  1M  MNS  10  ON  NtAVY  (XfANOTO  mCMUM  TACTICAL  RUCK  ANO  ON  IM  Mf IT 
II  TON  HTAVY  LXFANUD  mOMUTY  AAMAUNITIT.N  RAILS  AM  SMCIHHI  ON  TAMS  II 
m*u  a.  nor  ihai  ir  mi  m*«  ano  *m  vuhclts  am  not  [Qumo  wim  a  smcial 
"o  jgc  troown  ot\  mi  lcaoing  ano  tkoown  huccpums  sncifno  on  facts  . 
m«l  *  WILL  M  USU  TO  SIC  OR  I  IMU  -  lF/C  UNITS  ON  IHISI  VfHCLTS. 


urr/niDOWN  fitting  mack  it.  nott. 
MfOSIT  TtOJICTS  V4*  OUT  ftQM  S10I 
Of  CONTAIN* .  SIT  -NOTI0-  CN  TAG  I  W. 


STACKING  TIN.  MATS  WITH 
HOU  IN  lOnOM  Cf  CONTAIN* 


LOW*  IAIL. 
*T,TIBCWN  TITTINC. 


fCIWAIG  By®  Of. 
CONTAIN*. 
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iota,  assamt  a 

th8  aimmmy  is  foi  usi  union  c*u  contain*  mum 

IOM.  WMN  FaMICATING  7  MS  HiUMI.V  Ft&O  CMKK 
OtSABTSSONS  TC  ASSAM  THAT  EM*  ANOU  MACES  ON  THt 
CCMMWM  WIU  FIE  AS  SHOWN  A*OVI  AMS  EMS 
IWINC  FfSCSS  ON  TMt  MCI  ASSINMV  WIU  CCNEACT 
EMS  LOW*  A  NO  UTF*  SAILS  ON  EMC  CONTAIN*.  SU 
THt  OSEAIL  ON  FAOI 1  AMO  *NO«  f  ON  EMU  MCt. 


EMS  ASSSMSST  IS  FC*  USI  AtlWHN  NEC  CONTAIN*  H*C  h  LOADS. 
•HO*  FAMtCAIINC  EMS  ATT  SMALT  fltLO  CMC*  OiaHNSiONS  EC 
ASSAM  IH»7  EMS  ANOU  MACK  ONES*  CONTAINS'  WILL  Fit  AS 
TNCwn  ASCVt  AND  I  HI  SAM  INC.  HKSS  On  The  sfaCS  ass  smalt 
WIU  CONTACT  THt  LOW*  AND  IWF*  SAILS  Cf-  THT  CONTAIN* 

ssi  tm  contain*  detail  on  mo:  i  and  >son  « •  on  thb 


PROPOSED  LOADING  AND  BRACING  PROCEDURES 
FOR  ATACMS  ROCKET  POD/CONTAINERS 
ON  COMMERCIAL  FLATRACK  CONTAINER 


f 


INDEX 


ITEM  PAGE  (S) 

ISOMETRIC  OF  FULL  LOAD  PROCEDURES . 2 

DESCRIPTION  OF  KEY  NUMBERS . - . 3 

GATE  DETAILS . - . 4-5 


NOTE:  This  5  page  document  delineates  proposed  outloading  procedures 
to  be  used  for  the  shipment  of  ATACMS  Rocket  Pod/Containers  when 
loaded  on  Commercial  Flatrack  Container.  The  procedures  as  delineated 
are  to  be  verified  by  rail  impact,  road  transportability,  and  shipboard 
simulation  tests  prior  to  their  approval  for  actual  shipment. 


Prepared  during  July  1980  by: 

U.S.  Army  Defense  Ammunition 
Center  and  School 
ATTN:  SMCAC-DEO 
Savanna,  IL  01074-9039 


5-7 


7/13/89 


GM  817-88 


CENTER  FILL  PIECE.  2*X  4*X  82-1/2*  (2  REQD) .  POSITION  A  CENTER  FILL 
PIECE  APPROXIMATELY  34*  FROM  EACH  END  OF  THE  LOAD  AS  SHOWN. 

TIE  WIRE.  NO.  14  GAGE,  24*  LONG  (4  REQD).  FASTEN  EACH  CENTER  FILL  PIECE. 
PIECE  MARKED  1.  TO  ONE  STACX  OF  PODS  AT  TWO  LOCATIONS  BY  LOOPING  WIRE 
AROUND  FRAME  OF  POD.  BRINGING  ENDS  TOGETHER,  AND  TWISTING  TAUT. 

STAKE.  4 * X  4 * X  15*  (4  REQD).  INSTALL  THE  STAKES  INTO  THE  FLATRACK  STAKE 
POCKETS  WITH  A  TIGHT  (SNUG)  FIT.  NOTE:  REFERENCE  DIMENSIONS  FOR  A  TIGHT 
FITTING  STAKE  ARE  3-1/4* (ACTUAL)  X  3- 1/4  * (ACTUAL) .  TOENAIL  TO  THE  FILLER 
PIECE.  PIECE  MARKED  4.  W/2-10d  NAILS  ON  EACH  SIDE  OF  THE  STAKE.  NAIL 
l-20d  NAIL  THROUGH  THE  HOLE  PROVIDED  IN  THE  FACE  OF  THE  FLATRACK  STAKE 
POCKET  AND  INTO  THE  STAKE.  BEND  THE  PROTRUDING  HEAD  OF  THE  NAIL  OVER 
AGAINST  THE  STAKE  POCKET. 

FILLER  PIECE.  2‘X  4*X  12*  (4  REQD).  CENTER  ON  FACE  OF  THE  STAKE.  PIECE 
MARKED  3,  AS  SHOWN. 

LOAD  BEARING  GATE  (2  REQD).  SEE  THE  'LOAD  BEARING  GATE*  DETAIL.  CENTER 
ASSEMBLY  AGAINST  END  OF  LOAD. 

END  WALL  GATE  (2  REQD) .  SEE  THE  'END  WALL  GATE  DETAIL* .  POSITION 
AS  SHOWN  SO  THE  RETAINER  PIECES  ARE  LOCATED  ON  THE  INSIDE  EDGES  OF  THE 
CORNER  POSTS.  NOTE:  NAIL  A  1*  X  4*  X  5*  SHIM  TO  FACE  OF  EACH  END  OF  THE 
LOWER  BEAM  ASSEMBLY  TO  PROVIDE  A  UNIFORM  FIT  OF  THE  GATE  AGAINST  THE 
CORNER  POSTS. 

STRUT  *A* ,  4*  X  4*  BY  CUT-TO-FIT  (REF:  22*)  (12  REQD). 

AND  TOENAIL  EACH  END  TO  THE  GATE  W/2-12d  NAILS. 

STRUT  *B*.  2*  X  4*  BY  CUT-TO-FIT  (REF:  22*)  (12  REQD). 

* A*  .  PIECE  MARKED  7.  W/4-10d  NAILS. 

STACK  UNITIZING  STRAP.  1-1/4*  X  .035*  OB  .031*  BY  A  LENGTH-TO - SUI T 

(REF : 19 ’ -0 * )  (4  REQD).  INSTALL  EACH  UNITIZING  STRAP  TO  ENCIRCLE  A  STACK 

OF  PODS  AS  SHOWN  ABOVE.  -  1 

HOLD-DOWN  STRAP.  2*  X  .044  OR  .050*  BY  A  LENGTH-TO- SUIT  (REF-r  26'  -0* ) 

(4  REQD).  INSTALL  EACH  STRAP  FROM  TWO  13 ’-0*  LONG  PIECES  FASTENED  TO  THE 
TIEDOWN  PROVISIONS  ON  THE  SIDES  OF  THE  FLATRACK  AND  ON  TOP  OF  THE  LOAD  AS 
SHOWN  ABOVE. 

PAD,  STRAPPING,  2*  X  .044*  OR  .050  X  18*  (8  REQD).  PRE-POSITION  THE  PAD 
BETWEEN  THE  HOLD-DOWN  STRAP,  PIECE  MARKED  10,  AND  THE  FLATRACK  TIEDOWN 
PROVISION  AND  SECURE  WITH  ONE  SEAL  CRIMPED  WITH  ONE  PAIR  OF  NOTCHES. 

SEAL  FOR  1-1/4*  STRAPPING  (4  REQD,  1  PER  STRAP).  FASTEN  EACH  STACK 
UNITIZING  STRAP,  PIECE  MARKED  0,  WITH  ONE  SEAL,  CRIMPED  WITH  TWO  PAIR  OF 
NOTCHES. 

SEAL  FOR  2*  STRAPPING  (20  REQD,  5  PER  STRAP).  FASTEN  EACH  HOLD-DOWN 
STRAP.  PIECE  MARKED  10,  AT  THREE  LOCATIONS  (SIDES  AND  TOP)  WITH  ONE  SEAL 
CRIMPED  WITH  TWO  PAIR  OF  NOTCHES  AT  EACH  LOCATION.  FASTEN  EACH  STRAPPING 
PAD.  PIECE  MARKED  11.  WITH  ONE  SEAL  CRIMPED  WITH  ONE  PAIR  OF  NOTCHES. 

SEE  GENERAL  NOTE  ‘K*  ON  PAGE  2. 

EDGE  PROTECTOR ,  FOLDED  FIBERBOARD  (AS  REQD) .  POSITION  UNDER  THE  STACX 
UNITIZING  STRAPS.  PIECES  MARKED  9.  AND  UNDER  THE  HOLD-DOWN  STRAPS.  PIECES 
MARKED  10,  AT  POINTS  OF  CONTACT  WITH  EDGES  OF  THE  POD'S  FRAME. 


INSTALL  AS  SHOWN 

LAMINATE  TO  STRUT 
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■  MLRS 

LOADING  AND  BRACING®  WITH  LOAD 
AND  ROLL  PLATFORM*  IN  COMMERCIAL 
CONTAINERS  OF  ROCKET  POD/ 
CONTAINERS  (RP/C)  FOR  MULTIPLE 
LAUNCH  ROCKET  SYSTEM,  FOR  SHIPMENT 
BY  T/COFC  CARRIER 


•  THE  10*0  AND  R(Xl  P  LA  TOW  IS  A  CCMMESCIAL  PRODUCT.  FOR 
A  SOURCE  OF  SUPPLY.  CONTACT  CONTAINER  COMCEPTS.  INC., 

1521  BOSON  DRIVE,  OWNERS  GROVE.  II  60516.  PHONE  1-312- 
96E-1E35. 


3  LOADING  AND  BA  AC  INC  SPECIFICATIONS  SET  FORIH  WITHIN  THIS 
DRAWING  ARE  APPLICABLE  TO  LOADS  THAT  ARE  TO  BE  SHIPPED  BY 
TRAIlERlCONTAINER -ON -FIAT-CAR  IDCOFC)  RAIL  CARRIER  SSVICE. 
THESE  SPECIFICATIONS  MAY  ALSO  BE  USES  FOR  LOADS  THAT  ARE 
TO  BE  MOVED  BY  MOTOR  OR  WATER  CARRIERS.  SEE  GENERAL 

note  i"  or.  pace  2. 
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|C£r  A1.LV.C  CSN  3  S >  0W2  NC  j 

>  ciwtSAL  worts 

(nit  OOCUMNl  "At  «#*“=  AJ*  "*  *CC3HUF»0.  ** 

U0.I  At*  AUCMCNB  tM  )tMM  W**'®1  **• 

■nn  WiMM  mi  MtM  FFIFAFlO  At*  01 UC  IO  tUNCtt  A  »Ut  iH*t- 

ouao*ut(*4  Koaoius  MFtcnc  "W***  **,, 

ion-  -ulliNI  UUNCH  FOCMI  WR*F  tac»l»  FOO/COMAiMI 
aT^uam  ou  n^ it «  n^  IO  coniaim*  muin  *»*«  ft*  •»* 

•UCUl  COmfOfAnB. 

»0»  D»u.u  a  IM  *OC*l»  fOO-CCnIainM,  mi  comma  NO 

Oi»wtMS  NO-  11C?TOQ. 


CONUlM*  0M"l  *4lO*A  — 


e«cu  MtCHi  • 


— vOnc  rr  *»-i/r  **oi  w  »* 
mCM 

— ».37«  K5U#C»  lAHtOU.  • 


n.  -  .  qci  fcA<|  «a«  aaouvi.  and  a  coast  cuaco  oassk 

rnf  CutLCOi^C  MOaOLACS  Sit  0**0  NIHIN  CAN  aUO  U  uflUZCC  K* 
S25tf«  «  w  *«So  CONIA.F**  WMN  IWT  AN 
an  i  An  «mm*Cn  A  UJ*r*l*WO  WHIttNlt  it  NOMtNClAUA  IMA**  DA 
lUM  QtUCrAlIO  IN  M  PUWIN#  mu. 

IMi  LfVP  AS  SHOWN  4  IaSCO  ON  A  4,700  fOUNO  W*®  X.Q+G  W  **0I 
EVwMH&H  inRImCOal  COMA*  FOAL  CONTAIPHI  WITH  <t*OtOi~lf*iO** 

Sirm-LOe*; nr«Hi< *»••«««.  oh LOW o dSiCNto tea 

. . JCOnUIPHI-ON-FIAICA*  (T/COFqiNfMtNf.  HOwtVU,  »M  UUO 

IlSStbSo  otr.  (too  u  motto  w  oiwi  iuuua  moou  of  tiajwpcm. 
ZoiKi:  oitict  contaimh;  op  imum  ouicn  coppiguuiion can 
U  LStO, 

wmcn  lOaoinc  m  coMuMn,  jw»  **  low  wmom  joa»  to 

achnvi  Tie*!  ic*o  n*Hf-CA««f  im  fo«p»m 

A(  DOUGH  a  IO»l  Of  OF*  A OiO  0FH  -HALF  INCMI  C*  UMiOOOO  IPA<*  .  - 
ACPOS  IM  worn  v  fNK  LOAD  AAY  H  NlFFIIKO.  IAIIIAL  «OW  WMHIN 
IM  LOO  an  tOH  mu>  IO  A  MINIMUM.  OOSIM  MAC*  CAM  K  (UFM- 
MAltO  MOM  A  lQaO  rr  tAMlMAnMC  AOOItlOFML  PltCIS  OP  APPtOPMA* 
iniomh  IO  im  HU  pnai  ON  IM  a*M«  ««AtM«  »»a»  MAji 
iaOi  AOOinaNAi  na  IO  IM  Piu  «a  w/i  apmoniaiuv  mu 

MAH>.  AOOLOONAUY.  M  IMOClHIS  OP  TM  PIU  PHCB  MAT  M  AOJlCRO 
At  hqiiiid  IO  f  ACmlAII  VAIIAAd  IN  me  IlFO  III  Qp  TM  IOA0  AMI 
IOU  PVAIPOIM. 


tUNMCI  LUMMP  INOPHO  a  OP  NOMINAL  tut.  POP  OlAMrU .  I*  »  ** 
ma  niiAt  rt  aOiaut  I'f  imCa  «v  t-i  tr  «wO»  ami  !•«*•  faaRiial  * 
aciuaut  Mr.irwr  »m. 

wMNtKU.inAPPING  a  IfAlTD  AT  AN  IMt-OFM-***!  LAP  JOINT.  A 
MINIMUM  OP  ON  UAL  MP1  IWOFAW  OP  NOTCM1  WHAM  (MO.  A 

minimum  oi  mounts  sumo  root  mu.  mm  mo  fam  of  own 
PU  HAL  mu  «  (MO  TO  UAt  M  JOIN.  MN  *  OU-P  IM  UaUS  * 
MINS  (M0.  UPU  TO  IM  -JHAP  JOIM  A*  AFO  •» RAP  JOINT  »•  OtlAtU 
ON  PASt  I  POi  cuoamx. 


poktioph  OP  IM  coniainm  mnCTta  within  ihb  oaavhno.  *(Oi  ai  Of* 

OF  IMU0P  WAUX.  HAVt  NOT  NIN  tHCTWN IN  mt  LOO  VttW  POP  OAUIV 
PVAPOUS. 


0IM(«lOP«  OIVtN pot  OUNPUOl  PROS  Q«AUtM«UU  WHIM  PRIO 
OH 0*0  mot  TO  1MR  A1UMU.Y  AMI  IMUUATION  in  TM  COMMptOAl 
CONlAIMt. 


hqmmno  ano  mmh  im  mmau  op  oiPtouvu  pampmut  tc  apply 

WMN  IM  imPMMf  M<MU  tv  IIAiUMCONlAJP4t-OP*P(AlCAa  (TJCOPQ. 
UICIAI I/COFC  NOW  FOLLOW, 


I  A  UUMO  CONIAIMt  Mai  M  ON  A  CHAUS  lOMPPID  (MW  TWO 
lOQi  AltiMtUU  WMNMIFC  MOVTO  in  tcpc  juvicz. 

,  IM  (0.0  LIMIT  OP  A  T'CCFC  (AHCAt  MUtr  NOT  M  aarOTO.  PFOI 
MU  A  Ca*  H  IOaOIO  IO  THAI  OH  RuCX  UMH4  ON  IP*  OP  M 
CM  CAIPHI  MOW  MINONWAtf  OP  TM  ICAO  LIMIT  POP  IMaT 
CAP. 


PCOMTtMUW  AI  MCHn 


MA1PIM  gglfjCATIOBS 


IC1ULAL  NO  HI  COPgWAIOl 


m.  oitiNC  inhaUar  a  ao 'o*  in  a  UTAH  movu  rr  motof  caku.  a  p«opu 
QtAUa/MUIMPItO  FLAT  MO  RAtUP  Mil  M  UUO  TO  PHClUM  VIOlARON  OP 
OP4  IA  MOW  -WUOHI  uwt-  AFFUCAtU  IO  IM  lull  La  IIAIU  INVOLYtO. 

N.  COFAAtJION  IO  AHOiC  (OUVAUNII  OIfNMIOFA  WIIMN  MB  OOCUMtFFl 
AF1  OtFMtUO  IN  INCMS  A  AC  wdClIIS  aAP  DIACttO  IN  FOUFOt.  WMN 
Nf  aUAFY.  IM  Ml  NIC  IOUWAUNB  MAY  M  COmFuKO  on  im  AAlO  OP  OM 
inch  IOIaU  IS.INM  a  Hi  Of*  FOuifOCQUAU  O.UMC. 


Fin. . —  ,  -  ..II  i  IM  PAI-Mmi  AI  UN  AM  Cl  LtFMM)  AMI  FID  (NC 

MM-WII. 

—  . .  in.  NO  INC  N-N.HA  ‘  COMMON. 


— — — n  ■■  I.n  ,  PU  M(  OC-W-Ftt. 

FFNtOnPtAlPON.  -  UMPH*AU*I.  NON  riMlAC  own. 

*i*mw 

- 


NO  INC  PPP-P-W*  PVFt  IF  ROAM  PMMOMOI. 
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IPClCAIU  MA6CIMC 
FACJUlY  NOUS  IN 

s#/c  maw  1100*0 

ON  ATI  (Ml  ONLY  I. 


i  ROCKET  POOfCOWAINER 


SPECIAL  hank  INC  GUIDANCE 


coNutNi  siaCmno  io  omioauim.  mraus.  - . 

A.  M  IMS  CONIAIMS SNOuO  It  FiAOD  AS  cuxuv  AS  kssau 
IN  ViniCAi  AUOMrCNI  WtM  AS  VOM' CQNIAIIU. 

-  t.  MSN  IIaCaIPC  MSSS  CONIAIMIS.  CAM  Mil  M  fXllOOU  IO' 
NAUM  IMAl  IM  INMU.OCAINO  NOUS  IN  IMS  SOnOM  OS  IMS 
COPOaiMA  MS  ALIGN  COSSAClLT  MUM  OS  INI1U.OCAING 
Mf«  ON  MS  KM  OS  IMS  CONIAIMM  Mai*.  IHB  THU  MSClUM 
oamacs  io  ims  seas  aao  mus  nom  functioning  or  im 

GOMaipAS  INTIUOCO. 

CONIAIMS  C*  COPAAJMI  STACK  HAMOUNC. 

NOiu,  in  wahuau  mamolimc  iqunsni  i*mt)  a  intimsso  io 
mansoiapmni,  such  as  rossurr  Truces,  oams,  hamo 
nuoa.  bosuu.  tasus  asmmsuss,  sumsi.  ami  smsami 
sacs,  inai  can  sc  imo  io  namiu  ihe  oeneno  comuiimi, 

PI  MSOUBONAIV  NAMKINm  RCHWOtf  5  NOSMAUV 

iMssovio  as  as  sncmd  sas  ms  rrn  cr  comshooiiy  . 

•NCOSVSP  MIUSS  OUISVSD. 

A.  OMY  ArnCMS  AMI  APPSOMIAlUY  smo  MNS  MU  M  1*10  ras 
NAMMJNC  MS  OSNCHD  CONIAIM0. 

I.  n  MAMMJPC  IS  ACCOMflBMCS  Ml  IN  A I  OCCUR  T1UCK.  INS  Cor*. 
IAJMSS  SHOULD  M  HANOUD  FSOM  A  IDS  POSITION  ONLY  CASS 
•MSI  M  OUlOSSO  MMSN  INUStINO  IMS  fOMS  LINKS  INS  CONTAINS 
IO  NS VI NT  oamacs  IO  Ml  CONIAINU  SV  IMS  lose  TIMS  OS  IMS 
ioscust  mcaaci  como.  aoouiOpaauv.  IM  rose  ums  should 

SS  rwas  ONOSS  IMS  COMAIMI-S  SISONCai  ASSAS,  MAI  a,  IM 
UARIAL  ISAM!  Mosses /MAS  MtAOS  l  OCA  HO  MAS  IM  LONCItlUIIYAl. 
QNpS  01  MS  CONIAIMS. 

St  MAMMAS  CCmtAMCS  SSAMMMO. 

• 

A.  NON-  SOS  SAS*  IN  lOAOINC  IM  LOAD  AMI  SOU  NAB  OS**  «MSO  IM 
CLwMSOAi  CONSUNI,  ISt  IM  I CSMASO  IM>  or  IM  IMS  ami 
sou  NaNOSM  in  ms  OMNI  Ml  or  Oft  COmMSCMS  COrOALNI 
AMS  IMlAU  APrtOfHAlUY  SOU  A-  SV  NAaOSM  MWIM  MARCIAS 
won  im  ssas  as  im  sane  a mi  sou  nanosm  until  im  nat¬ 
ion-  s  uvu  HosaoNiAuv. 

t.  UM  Ml  CONIAIMIS  as  CONIAIMIS  Slices  SV  IMST  I  Ml  II  INC 

mi  •*»  seas  we  im  a  nr  i  wo  holms  on  im  load  a  ms  iou 

NAROAp*.  MSN  SOMUNO  ami  IMII»«  M  mas  leas  IMO 
NS  Punas  lea  m pusses  On  im  harosn  not?.-  moiim 
Or  MS  COMAIM  IS  must  JtrflUtlOMO  Af  TM  rOrwASO  IMS  or 
LOAD  AMS  iOu  NABOsw.  .• 

C.  ANtV  IM  SIACl  UMtlTlMS  I1SAP.  NOfl  FlMSsOASL,  ANSt. 

Owns  MAllSIAI  MAIM  tAAlAUIO  uMSf  I  IMS  SKAfS  Al  AU 

roam  Or  COniaCi  mim  Ml  conIaim  s  . 

I  CONTI NUC  Al  HCNI I 


o.  '  kshu  M  CENiii  r«i  mas.  position  m  ciniu  nu  real  so 
Mai  MTV  ASS  usiostus  KMiorSMCFTK  rose  rocttT 
... .  UWMi  1  on  ms  i oats  ams  sou  riAiraiM.  mss  ns  im  onu 
•  ru  Mai  to  im  coniaims  mams. 

».  MX  I.  LOAD  AMI  UMnZt  IM  SSMAIMMS  CONIAIMIS  W  IM  MANAS! 

DCIAIUD  IN  MIACUM  U  AND  1C  AT  LETT. 

f.  ANIY  IM  HOIDHSOWN  nun,  rOSIIIOMNC  AMEKAQAeO  A NTS-CHAF I NC 

MAHSIAS  UMSSI  IMf  StlAPS  AI  *U  POIN1S  Of  CONUCT  WITH  im 
CONIAIMIS.  Caution,  ins  hOus-oown  snaps  mat  k  intaluo 

suaCC£iuii£  ssLefs^3  navi  sect >icMoei  conmct  mm  im 
c.  .  rasinaN  im  ronuso  ssockiks  asumsly  in  ms  cOmwioal  con- 

IN  Ml  UTI  TM  SCAT  IMS  or  IM  UMS  AMS  SOU  PIAlrOU*  WITH 

AmorsiAiuv  uzto  nm  un ns  onsy  tm  iosus  contacts  tm 
coumsciai  coniaims  rtoos  c  sif,  •- 1.  sou  im  natfosm  into 

TM  CONIAIMS  UNIIl  IT  CONTACTS  IM  rOBWASO  SLOCSING  ASUMSLY. 
1ST  THt  SSAS  or  TM  PLABOSs*  ON  TM  COmMAOAL  CONIAIMS  FLOOS. 
IMlAU  TM  COSMS  BSTAJMS  ISOS  AMS  Fits  MAHSIAL  AS  MCZSSasY. 

UNSOABINC  IMS  SOUS  AND  SOU  FIAVOSM  FSOu  IM  COsMSSCML  CONIAIMS. 

s.  TM  lews  AMS  SOU  PLATFCXm  AAAV  It  UNLOaOLC  LAIPGIM  TfVTSSt 

or  IM  Ml  1MOO  OSIAIUO  IN  SC  AIQVt. 

I.  TM  UMS  AMS  IOU  FSAIfOSM  MAY  ALSO  H  UNSOAOSO  USING  A 

VI HI CU  WIIH  AN  APPfOPUAKlY  SIZSO  WIHOl  FUST,  UMOVS  IM 
(DIMS  SClAIMI  Mai.  ATTACH  M  WINCH  IO  IM  O-SINC  ON  IM 
ISAS  OF  Ml  LOaO  Are  toss  FLAHOSW.  iaoi  tm  plaIFOSm  UNTIL 
IN  souls  CONIACIS  Ml  COnMSCiaS  CONIAIMS  FlOOB,  APIS  PUU 

III  riHHAoes  IM  mis.  IIM  WIlS'iHie.  VIIHCU  .  LAI  IN.  CASS  NOS 
IO  NU  »*  NA»  LHV  1 01  ALLY  0*11  LA  I  HI  CLMwitClAl  CONIAIMS 
HI  SLOCeiAO  UMMI  IM  I  (At  im  or  IM  FlAROSM.  AND  UNLOAD 
IM  NUT  COM  aim SI,  US  inC  any  o»*  u  Hit  lust  m M 


0  FOIWUID  HOCKING  ASUMU.Y  (  1  MOO  U 

©  10*0  ANO  IOU.  HATFOtM,  LOAOtO  (  I  MOO  ).  SU  ml  OtIAIL  ON 

fAGt  4. 


©  CO« I'M  HIAIMI  nca  (2  uoo  1 


IM3ICAIU  A  SEAL  fOt  TM 
HOLA-OOWN  SHaFS.-v 


IMOICAIU  A  UAL 
fCt  IM  TAD.— s. 


SOCIAL  MOrti 

(XL  SLAUSl  LUO  ro  FAS  TIN  IM  H  OLD -O  OWN  snu.fl  TO 
LCAO  and  IOU  FLA  IF  OEM  IttOOWN  ANOlOi  SHOULD  u 
L OCA TIO  A  MINIMUM  OF  If  AEOVt  TM  FLAlTOEM  OtCK. 


ITCH  OWN  DETAIL 


* 

f  A  y-OMt  SEAL  WITH 

|  J  /  n*o  fas  or 

y  V  NOTCHES. 

¥ 


STRAP  JOINT  A 

METHOD  OF  SKOUIMC  A 
STEAF  joint  whin  using 
A  NOTCH- rm  SEALS. 


nw O  SEALS.  UITIB3 
IOGETHB.  WITH 
TWO  FAB  OF  C»  IMPS 
EACH  SEAL. 


STRAP  JOINT  8 

METHOD  or  SCCUtlNC  A 
SSAF  JOINT  WHOM  USING 
A  at  IMF- TYPE  SEALS. 


BIU  OF  MATERIAL 


sbel  s happing,  f  x  .amr - or  sc 

SEAL.  FOE  *•  ST1AFWPES  .  .  It  SOI 

sbil  shafting,  i-i/f  x  .ass*  ot  .an- —  mr  sc 

SEAL  FOP  1-1/4-  SHAFTING-  •  HO 

I* IS,  NO.  M  GAGE  -  r  MO 

FMUOAPO  ANTM3IAFING  MAKESAL— —  AS  SOD 
LOAD  ATS  EOLL  PIAirOEM  — .  ■  pn 


lqao  as  Shown 


quantity 


MLS  IP/C— — — — 

dunnage  .  ■ 

COmmEECIAL  COMIAIACA 


WTiCHI  I  AFTEOL  | 

-20.11}  Lit 

-  2. OH  US 

-  4.P0C  US 


6 


TOT  A*.  miCHf 


J7.C31  l Mi 


V*' 

3-^Cul^)  i  Z  *(**tu£)  *  7 3  "[t fcf/y 


jUJ~yU.  Z'VyAp'h* 

^CUm.  P*>A  U^>JMl. 

FORWARD  BLOCKING  ASSEMBLY 


,^‘A  ^/w, 

2^  £^’ 

ARO  BLOCKING  ASSEMBLY  ^  Py$* Ay 

Cs*a).  **jt 

&  J^>  / 

u>/  i-icA'**!*- 

(*/  1 3~L<1 

H&y*nvJ  p  C*t-£-  --  iuUZicJ  cLt^r- 

\  [cll  b^r*)-  &,  fa&A 

\  s'  pAu  A'Ay  . 

^udPiL 

^  ^Uit-  ^  ^ 

V.  ^-4^  -yr^  ^  ' 

^sJ]  N 

\PA^\ 

^  \  6*  /^) 

\  ,'.'  ><  ,  ,,  /# 

CORNER  RETAINER  PIECE  s w  '**/"  y 

r/-€tis**r\  y  ^ 

*/U  sUt+b^**’ 
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HLRS  PODS  SECURED  OH  LOAD  AMD  ROLL  PLATFORM  (LRP) 
AHD  BLOCKED  IHS1DE  STAHDARD  COMMERCIAL  COHT AJ HER 


AFTER  REMOVING  CORNER  BLOCKS  AMD  ROLLING  OUT  LRP, 
MLRS  PODS  ARE  ACCESSIBLE  FOR  DIRECT  SIDE  HANDLING 
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TOO  LK  FORKLIFTS  PERFORM  EFT  IRE  UHLOADlHC  OPERATION 
AMD  LOAD  TRAILER  UlT'd  THE  FOUR  POOS  JH  5  HIHUTES 


OBSERVERS  VEER  EMPTY  LRP  JOST  PRIOR  TO  0E1MG  ROLLED 
3.ICS  IMTO  COMMERCIAL  EUR  RPERIMG  COOT  AIMER 


